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(MIAPTIvi: 1 

HYMKNOlTEliA Pl^I'K )I.ATA ('oXTfXriCl^ 

SKIMKS ‘J. TrRrUFKKA OK OH KYSIDl I)Alv - SKKIKS :*>. AOlTLKATA 
(IKNKKAI- OLASSIFICATION DIVISION 1. ANTIIOIMIILA OK BEKS 

The First S(‘ries — Parasitica of ihc )r(lcr Ifyiuciiu]>lc!a 

Fctinlata was discussed in the precious; volmn.*. \\Ti now pass 
to I lie Second Series. 

Series 2. Hymenoptera Tubulifera. 

iindindrili the huut-Jiixhf eoifsist/iHf aj from theer 
tn ji re eisili/e sef/f/(e/(t,'< ; the Jeninh' V'ltt^ an fO*/y>e.s/7u/‘. 

ret eaeted^ (/'(f luseeeset f/ se//)ne n ted ^ e neej oieuijf (f Jine, 
judnted, sti/te. The la rear astadltf lire in the rr/As (>/’ other 
Hjitnenoptera. 

Tlie Tulmlifera (bnu but a small j^roup in eonijiarison with 
Fai’asitica aaid Aeuleata, the other two Scries (d’ the Snl)-()rd<‘r. 
Thou;^di of parasitic habits, they do not appiNii’ to be elosidy alliial 
to any of tlie families of Hymenoptera Parasitica, tliongh M. dii 
Ihiysson suggests tliat they have some atlinity with Proetotry[)idae ; 
their morjihology and classification have been, how(*v(*r, but little 
disciis.sed, and have not been the subj(‘ct of any ])rofound investi- 
gation. At present it is only nt^eessary to recognise one family, 
^■iz. ('hrysididae or liu by-wasps.^ These Insects are usually of 
glowing, metallic colours, with a very hard, coarsely-sculiitunMl 
integument. Their antennae are abruptly elbowed, the joints 
not being numerous, usually aliout thirteen, and freijuently so 

^ Sy.>5U*iiiatic iiionograpli, Moesary, Biulapost, 1889. Acidunt of tin* Eurojn*aii 
thi vsidtlae, R. da Buyssoii in Andr^ t<pcc. ijen. llijm. vol. vi. 189»). 

' 'IL. VI 


B 



HVMEXOITEKA 


(HAP. 


(■onuected tliat it is not easy to eouiit them. The al)domeu is, 
ill the gr(‘at majority, of very jieeuliar construction, and allows 
tlie Insect to curl it coni})li‘tely under the anterior parts, so as to 
roll iijj into a. little hail; tia^ dorsal plates are very stron,L;ly 
ai'clied, and seen li'oin heiK^ath form a Iree edge, while tJie \a'ntral 
])Iat(‘S are of less hard consistence, and are coniaxded witli the 
dorsal ])Iat(‘S at sonai distance from the free edge, so that tli(‘ 
ahdonieii apyiears concave lieneatli. Tn the anomalous genus 

Ulej)Us the ahdoii.en 
is, liowi‘V(‘r, similar 
in form !/> that of 
the Aculeale Hyimm- 
o[)tera, and has four 
or live visible seg- 
ments, instead ol' tlie 
tliree or four that 
are all that can he 
see.n^ in the normal 
(Tirysididai*. 
larvae of tlie Jiuhy- 
llies have tlie same 
numher of segments 
as other llynieiioptera Petiolata. The difference in this re- 

s])(‘et of the ])erfect Clii’ysididae from other Tetiolata is due 

to a g'ri*at(*r niunl)er of the terminal segments heing indrawn 
so as to form the tube, or telescope-like structure from which 
the series olitains its name. This tube is shown jiartially 
extruded in Fig. 1 ; when fully thrust out it is seim to hi* 

segmented, and three or four segments may he distinguished. 

The ovipositor proper is concealed within this tube ; it appears 
to he of the nature of an imperfect sting ; there heing a very 
sliarydy pointed style, and a pair of enveloping sheaths ; the style 
really consists of a trough-like plate and two tine rods or spiculae. ^ 
There are no ])oison glands, except in C/eptes, which form appears 
to come very near to tlie Aculeate series. Some of the Chrysi- 
didae on occasions use the ovipositor as a sting, though it is only 
capable of inllicting a very minute and almost innocuous wound. 

Although none of the lluby-flies attain a large size, they are 
usually very conspicuous on account of their gaudy or brilliant 
colours. They are amongst the most restless and rapid of Insects ; 




1 


CHKVSIDlDAi: 
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tlu'V \o\v tlu* hot siuishiuo, and aiv tlill'Kiilt of cai^tuvt'. 'riu)U;4h 
nut aiiywlioro luuiunoiis in s]KH*it‘s, thoy an* tound in most parts 
(if the world. In Ihitain wt* liavt* ahout (wonty s|K‘(*i(‘s. Tlu‘y 
usually lro(|uent old woorl or masonry, in which tla* lu'sls oT 
Aciil(‘alc Hymcno]»t(‘ra. exist, or lly rajuMIy to and IVo ahout (he 
hanks olh'aitli wliei'(' hc(“s nest. l)i\ (’haj)nian has ohserxa'd llit* 
liahits (tf soiut* of (»ur Ih’itisli .s|>cci(*sd Ih* imlict'd ('hri/sifi 
nfinfii tlviiiLt ahoiil till* ct'll (d‘ ’[uirirt u m , a solitary 
wasp that pnn isions its nt‘sl with ('at('r])illars ; in this cell tla^ 
Clirifsis de\)ositcd an coy:;, and in less than an hour the wasp ha<l 
scah'd'the cell. Two days at‘t»*rwards this was opcau'd ami was 
1‘ound to c<»ntain a larva of C/if/fsIs a «niarn‘r of an inch lon^^ as 
Well as the Lc])ido])terous larvai* sttired up hy the wasp, hut tlu‘rt‘ 
was no trace of cljo' or vouno' of tin* wasp. Six days after tlu* 
<*oo was lai<l tla* ^ V/ /v/.s/.s' ha»l eat(‘n all tin* food and was full- 
yo’owii, liavino mouUt'd thn*eor four times. Afterwards it foinied 
a, cocoon in which to eoni\»lete its nu‘tafliort»lu)sis. It is, howH'ver, 
nion* usual for 4h(* spt'cies of tV/za/.s/s to live, on the, larva, of the* 
wa'^]) and not on tla* foo<l ; indt'(‘d, it has ree(*ntly he(*n ])osiliveiy 
slate(l that- Clir/fsis never (*ats the food in the wasjz's e(‘ll, hut 
tla-re, is no around whatever for i *jeetinit the evidence of so ('arc*- 
lul an observer as I )r. (’ha])man. A<'eordinn' to .M . du Ihiys- 
son tla* larva of tVna/s/.s will not <‘at the, le])idoptei-ous larvae, 
hut will di(* in their midst if tla* aa/.s larva does not de- 

velop; hut, this ol)servation ]»ro]»ahly iclates only t«» such s])eei»‘s 
as hahitually liv(* (»n itself. Tla* motla*r-wasj) of 

tV/za/.s/.s hif/riifu/i( .searches for a e(‘ll of Od jj nrrus sjtnn ficA that- has 
not heen ])roperly closed, and that e»mtains a full-j^rown larva of 
that was]) enclosed in its cocoon. Ilavino sia-eecded in its search 
tfa* fVzza/.sas d)*])osits .several e!L(u;S“- tVom six to ten ; foi’ some 
reason that is not a])])arent all hut <jne of tla'.sc* eou.s jail to ])ro- 
duee younn’ ; in two or three days this oia* hatches, tla*, others 
shrivt*llino up. Tlu* younit f V/zy/.s/.s larva .seizes wdth its mouth 
a fold of tla* skin of tla* hel]>les.s larva, of the <A///z/rz*z/.s, and 
sucks it without inilietin^^ any visil)h* wound. In ahout el(*ven 
days the, fVzzy/.s/s has changed its skin four times, has eonsuna*d 
all the larva and is full-f(*d ; it spins its own e(K!Oon insidi: that 
of its victim, and remains therein till tla; folhzwdng spring, 
when it changes to a pupa, and in less than three weeks tliere- 
^ Flnf. Ma(f. vi. 1869, ]>. 1.5:3. 
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hTUh* eiiu;rg(*s a Yx^rl'cct (JhnfHU of the mont brilliant colour, and 
if it ])(* a female iudefatigalde in activity. It is remarkable 
tliat the larva of is so mucli like that of Odyiurus that 

tJi(j two cun only he distinguished externally ])y the colour, the 
Odf/ncn/s being yellow and the Uhrt/sis white; hnt this is only 
one of the nmny cases in which host and parasite are extremely 
similar to th(^ (*y(‘. (’hrysis shduykaiensis has been reared fr(an 
tlie cocoons of a Le]»ido])terous Insect — }lonfin(( jUtvescf ns, family 
lamacodidac — -and it has heen presumed that it eats the larva 
thenun contained. All other (Jhi’ysids, so far as known, live at 
the expense of ilymcnoptera (usually, as we have seen, actually 
consuming tlaar l)odies), and it is not im])Ossible that C. shany- 
/ndensis lually bh'cs on a Ilymenopterous parasite in the cocoon 
of the L(‘pidopteron. 

rarnoju's carnea freijuents the nests of J)einhr.r, rostyafa, a, 
solitary wasp that has the unusual habit of bringing from time 
to tiiiui a sujiply of food to its young larva,; for this ])urpose it 
has to o])eii the n(‘st in wliich its young is ei’closed, and tla^ 
J*(fi‘ni>j)rs takes advantage of this hal>it by entering the cell and 
depositing there an egg which produces a larva that devours tliat 
of the .In' ni hey. I'he species of the anomalous gmius Clrpies live, 
it is believed, at the expense of Timtliredinidae, and in all prob- 
ability oviposit in their cocoons which are placed in the earth. 

Series 3, Hymenoptera Aculeata. 

Th(’ fenudfs (^ivhetkcr workers or true females) yirorided nulh a 
stiny: trockanters usually undirided fnonotroehous), Usufdly 
the antennae of Ike nodes icith thirteen, of thy females 'with 
twelve, joints (^eweejdions in ants numerous). 

These characters only define this series in a very unsatisfac- 
tory manner, as no means of distinguishing the ‘‘sting” from the 
homologous structures found in Tubidifera, and in the Procto- 
trypid division of Hymenoptera Parasitica, have been pointed 
out. As tlie structure of the trochanters is subject to numerous 
exceptions, the classification at present existing is an arbitrary 
one. It would probably be more satisfactory to separate the 
Proctotrypidae (or a considerable part thereof) from the. Para- 
sitica, and unite them with the Tiibulifera and Aculeata in 
a great series, characterised by the fact that the ovipositor is 



ACULEATA 


witlidrawu into the Inuly in a vUroct maniior so as to ho outiivly 
iutovnal, \\ht*vt*as in the \\ivasitioa it is imt \vil\u\ra\vn in t\\is 
iiianm'r, hnt remains truly an (‘xUnaial orLran, though in nninm-ons 
cases eoiK'ealt'd hy a j)ro(‘t‘ss of toi'sion ol tin* (ermiiial st‘L,''- 
//K'/its. If this (lone id- mi^lifc he fonjul possible lo di\ i(i(‘ 

tho oroii]) thus foiaiied inti) f.wo divisions eliaraelmised Ity 

the htet thut the ovipositor in (an* retains its liimdifai, tlui 



Kic. *J. Diii^M-aiu <a’ \i]iiu'r liiir- 
lao«‘ (tl V» 

rom])ilithu‘. I', lu'i'lli ; Jl\ 
jivoiiotinn : />-, iiu'soiionuii ; 
/»•*, sfuli'llinii incsnnotuiii ; 
/>\ post-'^i'utclliua or initltllf 
pari of iiiflaiiotuiii ; | I'ojx). 

aoiiiii or iiifaiaii Mf^niiriit (sco 
V<il. V. p. la 1 ) ; roillltillj' 

hail's, prcli‘11, of front loot ; ( 
lirst soginoiif (»f al»(lin)n-M, In*:.* 
not foriiiiiioa jM-diccl orsl.'ok : 
/d.<‘oxa; //", trooliaiitcr ; //•, 
It'iiiiir ; //‘, caloaria or spin s 
of hiini : 1 to ir», mrv- 

uia-s of wiiios, vi/. 1, costal ; 
‘J, posl i-ostal ; a, iiM'diaii ; 
• 1 , postt'vior ; ft, sti^’Mia ; 
<5, iiiarj^iiial ; 7, npjicr 

liasal ; S, lower hasal ; 5*, !•, 
oiiltital ; 10, the tlina* snh- 
inar^iiial ; 1 1 . first recimcnl ; 
!‘J, sfCDiid rfcurreiit ; la., 
anterior of hind win^ ; 1 1, 

median ; 1 a, posterior : 1 to 
M, the eells, \i/,. I. npjier 
basal ; II. lower basal ; III, 
niar;,dn;il : IV, V, \'l, first, 
second ami third sub-inar- 
^dnal ; VII, first •lis<'oidal ; 
VIll. third .liseoidal-; IX, 
second diseoidal ; X, first 
apiial ; XJ, second apical. 


passing througli it (Proetotryjndae and Tiilndirma). while in the 
otU*r the organ in (piestion staves as a. W(‘apon of olfenee and 
defence, and does not act as a tnnt ovipositor, the (‘gg esea])ing 
at its hase. It would, how(*ver, l>e j)r(*niatnre to ado])t so rt'Volu- 
tioiiary a eonrse nntil the eomjtarative anatomy of the organs 
eoneerned shall have received a iiiueh greater share of attention.’ 

We have dealt with the external anatomy of Hymeiio])tera in 

* Eor new views on lliis snbjeet see note on p. 002. 
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iliaiiieter, so tluit tho 


\o)l. Y . ; HO that here it is only iieeess^iry to ^ivo a diagram to 
ex[)laiu the terms used in tlie deseri})tions of the families and 
suh-families of Aeiileata, and to discuss briefly their characteristic 
stiai(!tures. 

The Sting of the bee has ])een described in detail by Kraepeliig 
Sollmann, Carlet ^ and others. It is an extremely perfect me- 
clainical arrangement. The sting itself — independent of the 
sheaths and adjuiH'ts — consists of three elongate pieces, one of 
them a gouge-like dirc'ctor, the other two pointed and l)ar])ed 
luHslles ; the director is ])rovided witli a Inxid for eacli of tlu‘ 
needles to run on, thesis latter having a corres})onding gpoovt* ; 
the entraiK'e to the groove is narrower tlian its sul)se([uent 
needles play up and down on tlie director 
witli facility, Imt cannot lu* 
dragged away from it ; (neb 
needle is provided wit!) an 
arm at tlie base to which 
*are atlaclied the muscles for 
its movement. This simph^ 
manner of describing the 
nu'clmnical arrangement is, 
liow(‘vm', incomplete, inas- 
much as it includes no 
account of the means Ijy 
which the })oison is conveyed. 
This is done by a veiy com- 
plex set of modilications of 
all the parts ; firstly, the 
director is enlarged at tlui 
anterior part to form a 
chamlHT, tlirough wliich the 
needles play; the needles are 
each provided with a pro- 
jecting piece, which, as the 
needle moves, plays in tlie 
chamber of the director, and forces downwards any li(|uid that 
may be therein ; the poison-glands open into the chamber, and 
the projections on the needles, acting after the manner of a piston, 
carry the poison before them. The needles are so arranged on 
' Ann. Sci. Xaf. (7) ix. 1890, p. 1. 



Fk;. 3. — Stiiii; of 1)00. A, One of the noodles 
soparatod ; a, the harbod point ; /;, })iston ; 
c, arm. B, Transvorse .section of the 
sting ; (/)/, till* two noodles •, o, bcjnl for 
guiding the noodles ; J\ director 
channel of }K)ison. (After Carlet.) 
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tla* (liivator that tlu'v encloso betwoen thiMiisrlvas and it a space 
that I’enus the channel aloiijLj: which the poison ilows, as it is 
carried forwards hy the nioveinent of the pistons attached to 
the needles. If the needh's he thrust into an object (piitt‘ as 
fiir as, or l)eyoud, the j)oint of the director much ]H»ison may lu' 
introduced into a wound, as tin* ]»arhs ar(‘ ]>rovide(l witli small 
orifices ])laced one ahov(‘ the other, while if this ht' not the case 
much of tlu‘ li([uid will Ilow on the outside of the ol>ject. 

According to Carhit th(‘. poison of the' Ikh* is toinied hy tiie 
mixtui-e of th«‘. secretions of two elands, on(‘ of which is acid and 
tiu‘ (^ther alkalim^; it is vtuy d(‘adly in its etlects on olhi'r 
In sc('ts. AVe shall s(‘e, how(‘V(*r, that the hossorial llyimmoptcra, 
which catch and stin;^^ living prey for tluur yoniiR, l‘r(M|iu‘ntly 
do not kill hut oidy stu])(‘fy it, ami t'ark't stat<*s that in this ^i-oup 
tile alkalim‘ u'land is ahs(‘nt or atro[>hied, so that the poison ('on- 
sists only of the acid : it. is thus, he thinks, deprived of its h'thal 
power. Moreover, in the Fossoria. t in* needles an' d(‘st it ut(‘ of harl>s, 
so that the st ini; does not. rc'inain in tlu' wound. llordas, liowevcu’, 
stall's ' that in all the. numerous I Iynn‘noj»lrra lu' has examim'd, 
bot h acid and alkalim* t»lands exist, hut ('xhihit considi'inhh' ditfi'i - 
('iices of form in the various groups. lie ^ives no ex])lanation 
ot the vai'i(*ty of t'lli'cts of the poi.son of ilitlerent. Acnh'ata. 

'riu* larvat' ffor figure of larvu of se(' \'ol. \'. p. ^(S.S) 

are. without known except ion, h'gless gi uhs, of soft ( onsisteiici', 
living entirely umh'r cover, being pnjh'cti'd either in cells, or, 
in tlu' case of social 1 1 ymenoplera, in tin' abodes of the ])arents. 
Tlu' larvae of Ants and fossorial Hyim'noptera liavi' tlu' ant(*rior 
]tarts of the body long and narrow and ahiuptly Hexed, so that 
their heads hang down in a helj)l('.ss manner. All the lai'vae of 
Aculeates, so far as known, are remarkable from the fact that the 
p(»sterior ])art of the alimentary <'anal does not connect with the 
stomach till tlu* larval instar is mon; or less advaiici'd ; lu*nce the 
tbod amongst which they live, cannot he sullicfd by faecal inattc'r. 
The ])U])a is invariably soft, and assunu'S gradually the cohmr 
of the yierfect In.sect. Almost nothing is known as to the 
intimate details of the nudamorjihosis, and very little as to the 
changes of external form. According to J'ackard a period iiiU'i - 
venes between the stadima of tlu* full-grown larva and that of 
the pupa, in which a series of changes he speaks of as semi-pupal 
’ C. R. Ar. Paris, cxviii. 1894, p. 87.‘C 
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are passed throu^li ; these, liowever, have not been followed out 
in tlie case of any individual, and it is not possilile to form any 
hnal idea aliout tliem, but it seems prol);il)le that they are largcdy 
clianges ^)f external shape, in conforinity with the great changes 
going on in tlie internal organs. Owing to the fragmentary 
natuni of obs(*rvations, much o))Scurity and difference of opinion 
have exist(‘d as to the metamorphosis of Aculeate Hymenoptera. 
Sir S. Saunders gives the following statement as to the larva of 
a wasp of tlie giaius just' before it assumes tlie pupal 

form : “ The respective segments, which are very distinctly indi- 
cated, may be deliiKHl as follows -The five anterior, incUiding 
the head, arc' compactly welded together, and incapable of sc'parate 
action in the t)seudo-])upa state ; the third, fourth, and fifth 
bearing a spiracle on either side;. The thoracic-al region tcumii- 
nating here, tlie two a,nt(*rior segments are assignable to the 
develo])m(mt of the' imago liead, as poinU'd out by llatzeburg. ’ 
Tdiis inference is not, liowevc'r, correct. We have seen that in 
the ])erfecT Insect of I’etiolate llynumoptera tlit^ first abdominal 
sc'gment is fixc'cl to the thorax, and Saundc'rs’ stateiiumt is in- 
tc'resting as showing that this assignment of parts alrc'ady exists 
in the larva, but it in no way proves that tlie lu'ad of the imago 
is formed from the thorax of the larva. Tt has bc'en stated 
that the larvae of the Aculeata have a diflerent numbc'r of seg- 
mc'iits according to the sc'x, but this also is incorrect. Tlie 
difference tliat (exists in the jierfec't Insects in this respect is due' 
to the withdrawal of the terminal three segments to the interior 
in the female, and of two only in the male. The larva consists 
of fourteen segments, and we find this number distributed in the 
teiiiale perfect Insect as follows: one constitutes the head, four 
segments the thorax and jiropodeum, followed by six external seg- 
ments of the restricted abdomen, and three for the internal structures 
of the abdomen. This agrees with Torefs statement that in the 
ants the sting is placed in a cha.mber formed by three segments. 

The development of the sting of the common liee lias bc'cn 
studied by l)ewitz.“ It takes place in the last larval stage. 
Although nothing of the organ is visible externally in the adult 
larva, yet if such a larva be placc'd in spirit, there can be seen 
within the skin certain small ap})endages on the ventral surface 
of the penultimate and antepenultimate abdominal segments 
^ Trans, cut. Soc. London^ 1873, p. 408. ~ ZrUschr. wiss. Zml. xxv. 1875, p. 184. 



(Fig. 4, A) placed two on the one, lour on the other ; these ar(‘ tlie 
rudiments of the sting. In the course of (h‘ve]opiuent the 
tci iniiiid thrtHi segments ;ire taken into tlii' body, and the external 
pair of the ap})endages of tlie twelfth 
body segment (tiie ninth abdominal) 
lurome tlie sheaths of the sling, and 
t in* middle t>‘dr heconu‘ the din'ctnr ; 
the pair of a|)pendages on the i‘k‘venth 
S(‘gment give rise to the * necdhxs or 
spicidaix The sting-rudinuuits at an 
i*:irli('4‘ stage (Fig. 4, (’) are masst‘s of 
hypodia niis connected with trac'hcae ; 
ther(‘ is then hut one ])air on the 
twtdfth segiiKMit, and this ]>air (‘oalescc^ 
to form a single itiass ; the rudiments 
of the i)air that form th(> <lirector are 
di ilrrentiatt‘d st*condarily from th(‘ 
t)riiuary pair ot^ tlicse masses of hy[>o- 
dmiiiis. A good dt‘al of discussion 
has taken whetluM* the 

comtxiiKUit ])art.s of tin* sting — 
gonapophyses are to he consid(U’(Mi as 
mo(litications of abdominal (‘Xtremiti(‘s 
(ij\ abdominal l(‘gs stich as (exist in 
.Myiiaixxls). lleymons is of o]>inion 
tliat tiiis is not tla^ case, but that tlu^ 

Icg-i'udimeuts and gona]H>t)hysal rudi- 
ments are (juite distinct.^ Tla^ origin 
ot tlie sting of Ify meno])teia. (and of the ovi])ositor of jwirasitic 
Ifymenopt(U’a) is very similar to that of the ovit>ositor of Lont^ht, 
(Vol, V. i>. :>ir) of this work), but tlaui^ is much dilfercnc(‘ in the 
history of the dev(4o])ment of tla^ laidiments. 

Dewitz has also traced th(‘ dtwidopmmit of tlui thoracic 
a|»pendages in ]fym(‘n(jj)t(*ra.“ Although no l(\gs are visible in 
the adult larva, tluw really ai'is(^ V(‘ry iNirly in the larval life from 
masses of hyp(^d(*rmis, and grow in the interior of the body, so 
that when the larva is adult the legs exist in a segnaaited though 
rudimentary condition in the interior of tho Ixjily. J)(‘Avitz’s 
study of the wing-development is less conipl(*,te. 

’ Mvrj)!i. JaJirh. xxiv. 1896, ]>. 192. " ZeU^i'hr, <rlsH. Zvul. xxx. 187s, p. 78. 




A. Di'vi'lojinu'iit of of 
the ; A aiul C, ventral ; B. 

viiov. A, Kiul of alMioinm 
of adult larva : o, />, </, Ilia 

la>t f<Mir soLiiiuMils, c bcin;^' tin* 
oli'Vciith body scj^inml, 11 ; 
/> b(‘arin;^' two pairs, and c ono 
pair, of rudiincnts. B, ’Pi)) of 
abdonifii of adiilf laa* : 9, the 
nintli, //, tin* tenth body 
ineiil. C, laidiiiients in the 
early I'oinlitioii as seen within 
tilt* liody : lirst pair ; A, (he 

second jiair not yet.divitled into 
two pairs ; //', r\ eommeni’e- 
nieiit of external ^o'owths from 
the internal projeetions, (After 

Dew it/.) 
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Four prijiiary cUvisioiis of Aculeatos are generally recognised, 
viz. Anthophila (lUa^.s), l)iplo})tera (Wasps), Fossores (Solitaiy 
Wasps), I[eterogyna (iVnts). Tliougli ap])arently they are natural, 
it is iinpossihle to defiiai them hy characters that arc? without 
soiiKi (ixc(*ptions, es]H?cially in the case of the males. Aslimead 
has reecmtly projjosed ^ to divide the F'ossores ; thus making live 
divisions as follows : 

Body witli more or less of the hairs on it plumose 1. .\nthophila. 

Hairs of Ixxly ikA plumose. 

Proiiotum not reaching back to teguhie . 2. Entomophila 

[ Fossores jtart] 

Ih’onotum reaching back to tegulae. 

Peti(jle (articulating segment of ahdomen) sim2)le without scales or 
males. 

Front wings in re[)Ose with a fold making them narrow 

;i. l)ipIo[)tera. 

Front wings not folded . . .4. Fossores [part]. 

Petiole with a scale or node (an irregular elevation on the u]) 2 »er side) 

5. TIeterogyna. 

We shall follow tlui usual method of tretiting all the 

fossorial wa,sf)s as forming ti single grouj), uniting Ashmcjid’s 
F]ntoniophila and Fossores, as we think their separatimi is only 
valid for thc^ purposes of a talth^; the Foin])ilidae placed by tla^ 
Amtu'ican savant in Fossores being as much allied to Fntoino- 
phila as they are to the other Fossores with which Ashmead 
associates tluun. 

Division I. Anthophila or Apidae — Bees. 

of the hairs of the hoihj 2 >latnosr ; parts of the inoiith. elon- 
(jiUed, soiiictlines to a. ifreat extent, so as to form a jrrotrnsible 
apptiratus, usuallij tuhulur with a verp Jlexihte tip. JjasaJ 
joint of hind foot elonijate. Ae wim/tess adult forms ; in 
some eases societies are formed, and then barren females called 
^morkers exist in ijreat numbers, and, carry on the indnstrial 
operations of the community. Food always derived from the 
reyetable kinydom, or from other Bees. 

There are about 150 genera and 1500 species of bees at 
present known. Some call the division Mellifera instead of 
Anthophila. The term Apidae is used by some authorities to de- 
note all the bees, while others limit this term to one of the families 
^ Prve. cut. JSoc. IFashington, iii. 1896, 2 >. 331. 
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or sul)-(livisious. Tho bees aiv, as a ilisiinnwisluMl Voau 

ot]u‘r Hyineiiopt(‘va l*y Uio liairs, l>y tho ^^\vi\[ (l(‘vrlo]>iiu‘iit t)!' tlir 
iiiouth parts to I'orni a proboscis (usually. l)ut not corivctly, rallcil 
tongue), and by tbe inoditieation of tlu‘ bind-U'gs ; lait lliest' 
(listinetiv(* eharaet(*rs ari‘ in some of tlie s])eeies exliilated in so 
niinoi’ a (U‘gree of pi'rfeetion that it is not easy to recognise lli(‘S(‘ 
primitive forms as Antbo])liila. A ft‘\v gtMitual riauarks on the 
three points mentioiuHl will (‘iiabU‘ tlu' student to bctlta* ap])ri‘ci:i(«‘ 
tbe ini])ortaiice of certain y)oints we shall subscjpumtly ilcal witlc 
The b(‘es are, as a iad(‘, much mor(‘ covcnal with hair than 
any (^ther of the ]rymmioj)tera. Saunders ^ states t hat he has 
(‘xamiiKHl the structin-e of tlu^ 
hairs in all th(^ gcuunvi of Ihitish 
Acul(‘ata, and that in nom* hut 
lh(‘ ^Vnthoj)hiIa. do hraiu'lied and 
])liimos(* liairs occur. TIk' I’unc- 
taon of tliis kind of liaiis is 
unknown; Sauiulers suggests^ tliat 
tlii'Y may 1 k^ instrumental in the 
gathering of ])ollen, lad, they 
occur in tin* parasitic 1 m‘(*s as 
well as in tlu' males, mutluu- of 
which gath(‘r jiolkui. Idle variety 
of th(‘ ])ositions tliey occu])y mi 
till' ])ody seems to oiler but little 
support to th(‘- sugg(‘stion. Not 
all the hairs of th(‘. hi'c’s bcnly 
are ])lumose, some are siiujile, 
as shown in Fig. 5, A, and this is 
^f[)ecially th(‘ case with tbe hairs 
that are jilaced at the edges of 
the dilated ])lates for canying 

l>ollen. Ill some forms there, is an extensivi? system of simple 
luiirs all over tbe body, and the “feathers” are distributi'd 
between these; and we do not see any reason for assuming that 
the feathered are superior to tlie simple liairs for gathering and 
carrying pollen. Some bees, e.fj. rranapis, Cen/fAna, luive veiy 
littli! bair on the body, but nevertheless som(3 ])lumose hairs 
are always present even tliougli they be very short. 

^ Trana. cut. Soc, 187S, [)• 
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Fk;. .n.— Hairs of Hccs : A, simpli' Ii-'iir 
Irom alxioMicii of Osmia; B, spiial 
liair from iilMlr)mrii of Mi’iinrhilf ; C, 
pluiiioso hair from fliorax of Meijn^ 
citilf’; D, from thorax of Aiidit-ini 
(hu'satji ; E, from tliorax of /*rus<)jins. 
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The liiiid-legs of l>eos are very larj^ely used in the industrial 
oex'Upat’ons of these indefatigahle cr(‘atnres; one of tlieir eliief 
Ihnetions in tlie female being to act as reeej)tacles for earrying 
pollen to tlie nest: they exhibit, ho\vt‘V<'r, consideralde diversity. 
Th(‘ ])arts most niodiiied are the tibia and the first joint of tlie 
liind-foot. Pollen is carried 1>y other parts of the body in many 
b(‘es, and (^'en the liind-leg its(‘lf is used in dilUu’ent ways for tbe 
, purpose : sometimes the outer face 

of the tibia is higldy polished and 
its margins surrounded l)y liair, in 
wliieh ease pollen plates are said to 
^ \() d, A) ; sometinu‘S tln^ lirst 

w ' joint of tlie tarsus is analogous to 
\ 'f/ the tilaa l)oth in structure and 
/ ^ ^ w / function; in other cases tlie hind- 

/' , , Up l(‘gs are tliick and densely covi‘red 

I 7 hair that retains tlie iiollen 

7 between tlie se])aratejiairs. In this 
^ ^ \l/f Puse the pollen is carried home in a 

I '(/ dry state, while, in the species with 
X pellen plates, the pollen is made 

\ I S The legs also assist in arrang- 

' ; i ^ \y' ing the jiollen on the other ])arts of 

the body. The males do not cany 
Fio. 0.— A, of the iiolleii, and though their hind-h'gs 

(.I/;^V with l>olh*n })lJlfc‘S ^ ~ ^ ^ 

tulcii : B, hasiil i)orti()iis of u ai'o also highly modified, yiT the 

will, part of i„oailica,ti(.mS do lUit ilirfeO witll 
Mild ol foiinir) witli ])luinost‘ 

luiirs and tn-Miiis or ; c, one tliose of the female, and their fuiu*- 

liair 1 d‘ai'in'-M»ol 1 eii-LTains. ,• , • 11 i 1 -tj 1 

‘ tions are in all prohahility sexual. 

The parasitic bees also do not carry pollen, aiul exhibit another 
stales of structures. The most interesting case in this series of 
modifications is that found in the genus Apis, where the hind-leg 
of male, female, and worker are all different (Fig. 25); the liieb 
in the worker being highly modified for industrial purposes. 
This case has been fretiuently referred to, in consequence of the 
dithculty that exists in connection with its heredity, for the 


' Tlie Miodo of wetting tlio pollen Is not clear. WoltT says it is <loiie by an exu- 
dation froni the tibia; H. ^liiller by admixture of nectar from the bee’s mouth. 
The hitter view" is more jirobaljly corri'ct. 
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slriu'lure exists iu neither of the ]>aients. It is, in tael, a eas(‘ 
of a very special ada])talion appt‘arinLf iu the iiiajorily of lie' 
individuals of eaeli ueneration. thonith nothing of the sort oet urs 
in either parent. 

Tlie prol)oscis of the ])ee ’ is a very coin])lex organ, ami in its 
extremely develo])ed forms exliihits a eom[»lieation of details and 
a delicacy of structure that elicit tin* admiration of all who study 
it. In the lower bees, howev(‘r, (‘speeially in it (‘xists 

in a comparatively sim])li‘ form (Fig. 0, Ih (’), that dittlus ])ut litlh' 
from wliat is seen in som(‘ Yesjudae or Fo.ssoivs. 'riit* u]»j)er lip 
and tke mandihles do n(»t tak(‘ any ])art in the formation of the 
l)ee’s ])rol)oscis, which is cons(Mpiently (‘iitirely mad(‘ up tVom tht‘ 
lower li}) and tlu^ maxillae, th(‘ fornau* ol* th«‘S(‘ two organs (cx- 
hihiting the greatest moditications. d'he proboscis is situate on 
tlie lowin' part of the head, and in r(‘pos(‘ is not visihh* ; a ])ortion, 
and that l>y no means an inconsiderable one, of its modilii ations 
])eing for tlie ])urpose of its withdrawal and protection wlaai not 
in use. For tliis ohjivt th(‘ undi'r side of th(‘ lu‘ad is ]>rovided 
with u very di^ep groove, in which the wlioh^ oi'gan is, in b(‘(\s 
with a short ])roboscis, witlulrawn ; in tlu* ^Vpidao witli a long jiro- 
l)os('is this groove also exists, and the basal ]>art of tin* ])roboscis 
is buried in it during re])ose, whih* the otlii'r ]►art-s of the elon- 
gate organ are douhhal on the basal part, so that tluw (‘xtmid 
backwards under the body, and tin* front end or tip of tin* tongui* 
is, when in repose, its most posterior jiart. 

For the extrusion of tlu^ jiroboseis there exists a special 
a,]»paratus that comes into jday after the mandibles ai’i* unlocked 
and the' labrum lifti'd. This exti'iisive apjiaratus cannot bii satis- 
factorily illustrated hy a drawing, :is the jiarts (‘om])(»sing it an* 
placed in ditfen'iit ])lanes ; hut it may ])e doscrib(*d hy saying 
that the cardo, oi' basal hinge of tla* maxilla, changes from an 
oldiijue to a vertical position, and thrusts tla^ base of the pro- 
boscis out of the groove. Tlie maxillae form the outer slu'ath of the 
])foboscis, the lower lip its medial part (s(‘e Figs. 7 and 9 ; ; the 
base of the lower lip is attached to the sulimentum, which rises 
with the cardo so that labium and maxillae are lifted together ; 
the co-operation of these two parts is elTected liy an angular piece 
called the lorum, iu which tlie base of the submentum rests ; the 

^ In .studying tlie probo.scis the student will do well to take a Buinbus a.s an 
example ; its anatomy being more easily deciphered than that of the honey-bee. 
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siibniciitum is articuLited witli the iiientum in such a niauner that 
the two can (utlier he placed in planes at a right angle to one 
anotli(*r, or can he l)rought into one eontiniioiis plane, and l)y this 
cliangc. of plane the ])asa.l ])art of the tongue can also l)e tliriist 
forwards. There is consideralde variety in the lengths of tli(*se 
])a,rts in dirf(‘r(‘nt g(uiera, and th(i lorum varies in sha])e in accord- 
anc(i with tlui length of the sulanentuin. The lorum is a 
peculiar piec(*, and its nu'cluinical ada])tations are V('ry nmiark- 
a])l(^; usually the; l)a,se of tlie suhmentuni rests in the angh' 
forimsl hy the junction of tlaj two sides of the lorum, lait in 
ro/iff, wh(‘re the sulmientum is unusually short, tliis })art ¥'})oses 



Fia, 7. — view of hiisal portions of })ro1x)Sfis of BomhHK, a, Fj)i))liaryngt*:il scleritf's ; 
A, arrow iinlicatin^^ tlie )M)sitiou of tlio oiit.raiu'e to ]>1iarynx, wliioli is concealed hy 
tlie epipliarviiv, r ; (/, liypopljaryntieal sclerites ; c, vacant sjaice between tlie scales 
of tlu‘ maxillae through which the nectar comes : lobe ; /\ stipes ; //, car<lo of 

maxilla : //, eucejdialic; pillar on which the canlo swini^s ; 7, an.i(le of Junction of lores 
and sulimentum lorum ; /r, meiitum ; 7, ba.se of labial palp ; wi, maxillary [)alp. 


in a groove on the hack of the lorum, tliis latter having a very 
liroad truncated apex instead of an angular one; in tlu^ condition 
of repose the apex of the lorum rests in a notch on tlie middle of 
the hack of the oral groove, and in some of the forms with elon- 
gate suhmeiitum, this depression is transformed into a deep hole, 
or even a sort of tunnel, so as to permit the complete stowing 
away of tlie base of the tongue, which would otherwise he pic- 
vented liy the long suhmeiitum ; another function of the lorum 
appears to he that, as it extends, its arms have an outward thrust, 
and so separate the maxillae from the labium. In addition to 
these parts there are also four elongate, slender sclerites that are 
only brought into view on dissection, and that no doubt assist in 
correlating the movements of the parts of the mouth and hypo- 
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^rj^nvww : uiu' jk 'i’ nt‘ these stra])-like |iieces exh'iids haekwards 
the two sides of tlie l)as(‘ of t h(‘ epipliaiynx ; Iluxlc'y (ailed 
scleriles (»!’ th(' (K'snpliaRiis : a l)«*tler name woidd ht' 
‘^i].liai\iiR-eal schadti's 7, ((): {ho other pair ])ass from t!u‘ 

lirmiiialions of the (‘]apharyiea'(‘al sel(‘rites, aloiiR' the front' iaee ot 
livpnpharynx, down to tlie mtailnm, llieir lowin’ ]>arls hciiiL;- 
[leoaleil hv the stii»iles of the maxillai* ; these are thi'hypo- 
\ iiRi'al sclei’iti's, and W(‘ Ixdievi' it will ]>rovi; that llu'y play 
'^S^<ld;^ldv i!ii|)oitant ]»ait in doL^lntitimi. AVhmi tin* lahrnm of a 
fe’^e is raised and tin' prol»oseis d(‘pn‘ss(‘d, th(‘ i*]>i])haiynx is s(‘en 
^IfeiiLiinu *iiki‘ a enrtain from tht‘ roof of th(‘ head; this striictnri' 
Ij^ss an im[Mirtant pait in tin* act of d(‘Rliit it ion. Th(‘ (‘iitraiuc^ 
ihi* tlie ]»llal•^■nx^ or eommeiieement of th(‘ aliiiHMitaiy canal, is 
hidow till* l>ase of tla* epipharynx. As W(^ are not awaK* 
aiiv L;<Mid d<*lineat ions of tlie hasal ]>arts of th(‘ proboscis W(‘ 

• a limne t hmeof ( Fii;'. 7). TIk* maxillai* in tht‘ hi^dier hei's 
extremely mmlilied so as to form a sh(‘ath, and their ])al]»i 
4l?e niinule ; in Jlie lower bees the j)ai})i have th(‘ structure usual 
ilk mandihidate IiisiM'ts. 

y V: Jleturnin^ to the eoiisideration of lh(‘ lower li]), W(‘ tind that 
Xhjt^ is attaehe(i t<» tie* mmilum a jiaii’ of (‘loiiRale organs that 
j^Xtend forwards and form a tube, or sheath, enclosed by tin; 
liiaxillary shiNith we have ]ireviousIy mentiomal; tlu'si; are tlu' 
greiitly modilie<l laliial palpi, their distal jiarts still retaining tin; 
p#' ir toMii ; and in tin; lower beiss the labial palpi ai’(‘, like tin; 
^^H^illary, ol' tin* form usual in mandibulat(‘ Insi'cts. lletwixui 
th^: labial ]ial] »s and tin; I'entral oroan of the li]> tlnu’i* is attached 
a pair of delii ate (»r^ans, the }>araglossa(‘. 

■ 'There remains for eoiisideration tin; most remarkabh; ])art of 
•the ]»r<»boseis. tiie lon^^ delieati;, hairy oi’^aii which tin; bee 
.throHtsout trom the tij) of tin; shinin^^ tube formed by th(‘ labial 
and the maxillai*, described above, and which looks like 
prolonoatioii ot tin; nieiitum. ^riiis (a’^an is variously called 
li^a, lingua, or toii^^me.^ We ]»refer the tirst of these names, 
^eeordinj.: to Jlreithaujit and Cheshire the structure of the 
ia is highly remarkahle ; it is a tube (Idled with Iluid from 
Ibody 'eavity), and with a groove underneath caused by a large 
ol the cireumferenee of the tube being iiivaginated ; the 

iJckxrt i.roaosol tlie term lingula ; luit the word givt^s rise to the impression that 
iniaake for either lingua or ligula. Packard calls the i»art “ hypopliarynx.” 
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illva^^■ill!lt(Hl part can be thrust out ])y increase of the pressure of 

tlu^ Iluid in tlie tube. A portion 
^ \ ^ of tlK‘ wall (»f the iuvagiiiate ]tart 

// thickened so as to form a chiti- 

d(‘scri])tion will sullici^ for 

present purposes, as the otlier ]>arts 

^ ^ mouth will ]h‘ readily re- 

f ('ORuised by the aid of fi^Rure !), A, 

1), i\ In tlie ex((uisitely ('ndow('(l 

M.Jf'o South AnuM’ican genus Zf///// esse (Fig. 

I (S), the })ro])oscis is somewhat longer 

„ than th(‘ whole of the body, so that 
B . . . • 1 1 . 1 

\ its tip in repose projects behind 

/ the luHly like, a, sting. 

I I The correct iionumclaturo of tla* 

\ f parts i!onuectcd with the lower li]) 

\ deHnitely settled, authorities 

^ not being agreial on siwcral ])oints. 

Kill. 8. - Tr.',Msv,.r.o snlin,, (.r liguk 'J’Ik* wilok; of till' JiVokoscis is lisillllly 

1)1^ lioi\fy-iMn‘, (li;iknun:iii(.'. A, calh'd tlu‘ tougU(‘ this, lioweN'cr, is 
W'itli the long sac inva^inatv. B, , . ‘ ... 

cvagiiiatc : o, (.•liitiiious enveloju* udiiiit tedn all cirom'ous application 

with the bases of life hairs ; A, term. Tlie terminal deli- 


. S. - Transverse section or ligula uiiuieoi iiio piooo^oi^ UMiaiij 

ot^ hoi\cy-hee, (liagrainaiic. A, calh'd the toilgUc this, llOWeN'Cl*, is 
Whth the long sai‘ invaginatc. B, , . ‘ ... 

evaginate : a, cliitinous enveloju* udlllit tedn all CiroilCOUS application 

with the bases of the hairs ; A, term. TIlC terminal deli- 

rod ; c, groove of rod; d, luiinni i -i i * i 

dtie in A to invagination of tlie cate, eloilgltte, llexilllc orgail IS liy 

nk, in B 0. its .;v,.gin..Uiun ; toiioUC i l.ut tills 


nerve ; tt\ trachea. 


again is wrong: the lingua iii 
Insects is the hypopharynx ; this ])art is devtdoped in a })eculiar 
mauue.r in liees, hut as it is not toiigue-like iu shii])e, the term 
lingua is not suitable for it, and sliould he dismissed altogether 
from the nomenelature of the bee’s troplii ; it is usitd at present 
in two different senses, both of wliieh are erroneous. A\’^e see no 
o]>iectioii to describing the liexihle apical ])ortion of the piohoscis 
as the ligula. The lorum is probably a special part jicciiliar to 
tlu^ higher bees ; according to Saunders it is not present as a 
specialised part in some of the primitive forms.^ The application 
of the terms meiituin, siibmeiitiim and liypoglottis is o[)en to the ' 
same doubts that exist ^Yith regard to them iu so many other 

^ For figures and dcscrii>tions of tlic proliuscidcs of British bci's, refer to E. vSaun- 
ders, Jour. Linn. Sor. xxiii. 1890, [)]>. 410-482, ])lat(*s III.-X. ; and for details of 
the minute .structure and- function to Cheshire, JJccs and Beokcejiiiuj, vol. i. 
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Iiist'cts, and \vi‘ havi* oiiiiltrd lln‘ tiM'iii h v t is altn^-t 
tli()U; 4 h sniiu* may think the inentnni entitled to that name. 

The way in which tlu' }>roho.scis ol' the hi'e acts has hcen \eiy 
lar;;i‘ly discussed, willi 
special retereiUH* to the 
(jiK'stion as to wliether it is 
a sucking or a lickin^^ ai-tion. 

It is impossilile to consider 
(‘ithcr of th(‘se terms as 
applicahh'. TIa* tdimdation 
of the "action is ca])illary 
at traction, hy wliich, and hy 
sliuht movements of incr(*asc 
and contraction of tlu* 
capacity of various ])arts, th(‘ 
tlnid tra\i‘ls to th(‘ cavity 
in front of tlie liypophaiy n\ : 
heiv the scales of the 
maxillae leave a vacant 
space, (KiJ. 7, '■) so that a 
cup or cavity is foriiKMl, the 
iluid in which is within 
reach of the ti]» of tlu‘ dcpim 
dent epipharynx (f), which 
lianas down ovci* th(‘ front 
of tie* hy [M)])haiynx (and is 
so shaptal that its ti}) co\i*rs 
the c u]) ; it is hetween 
these tw«» )>arts tliat the, 

Iluid ]»asses to reach tin* 

])harynx. It is no douht 
to slight movements of the 
inemhramnis ]»arts of tin* 
hyj)ophaiynx and of the 
epipharxnx that the lurtln'r ju’ogress ol the nectar is din*, aid(*d 
hy contraction and expansion of the jdiarvnx, induced hy muscles 
attached to it. It should he recollecUnl that in addition to the 
movements ot the head itstdf, the hypopharynx is constantly 
changing its dimensions slightly hy tlie impulses of the Iluid of 
the general body cavity; also that the head ehangr*s its position, 
VOL. VI 



1 *. A. Proliosci', 

A nffl'i/fll'U't Jll/lpt .s 
i»f iMolnisf is (,t a 

I'l DSnjilS jmht M, 4 II - 

jolj.ijt r ; il. 


>f U “ loii;.' toll|.rilfa ” Imc. 

.• B, lowf-r, C, iij'l'tT vifw 

(X. l.aUruiii ; A, >1 i|M-s ; 
;ilf : /, ; 7, piilpus ; 


A. ••.inlo, of /. lorurii ; siihtnfiitniii ; 

/. iiKMituiii ; /;/, tilfi.al jKil]) ; n, )»;ira;'lo^.s;i ; 

", j>. ti|» r»|' Ii"(i)a (with “ spoon " at tip 

uii'l of flic h.airs inr^ru ; y. 

liy|.opli.arvri"*-.al s. h-rif.-s. 
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aiul tlu.t tl,. proboscis is .lirectc.l dowinvar.ls as 

Those wl.o wish to pursue, this sul.ject slu.ul.l nder to the wnks 

of r.reitliaupt ' and Cheshire. i h 1 v. 

The otlier exterual characters of the l-ees cal for little u- 

,„ark. The is ue.ver very large or u.ucl. prolougoil m 

iVont, and its liiud angles never repose on the tegulae J ’‘ J ' 'J 
iu the wasps; hut extend backwards below the tegulae. Ha Inn. 
l,o.ly is n..v..r na,rr.)W...l at tla. has,, into an ..longale pedR'id, as it 
.so tV...,uently is in tin,. Wasps and in the Fossors ; and the pro- 
(U,a posCrior part of the thorax) is more -J - 

!,„,l ,arely .so larg.dy .levelop.-l as it is m tlie lM_.sors i.hi last 
,„aracter will as a rule permit a laai to he r.^cognised at a glance 

IVom tlio fossorial llymenoptera. 

liecs, as .'very one knows, freguent llow.-rs and it s nsiialb 

i.H.nrnrtly said that th.'y extract honey. H>'T " 

„„,ur, it, lift it »» lilt » .!'« ■ 

l,|t.,.l -I l.'iiifV, .tt«t,,H tliiit til., I.u tiir tvluii Balli.' ..1 

S ,1m', «t ,,,t ikly |m,m sima,,.™', ,ml tStt »l»;tt .tBUtBtl.tlt'l ■ 

LtimmU „it„r,l,ttt..» 

.. s, .1 into Lrnn)(‘-su^<u. A 


IS lOUllU lU t VMl.winu - ^ \ 

t,o l,e I.racticidly tlai conversion of cane- into grape- u„, . . 

small . uantity of the products of th,- salivary glam s ,» a.ldcl, 

;,„d this prolilihly causes the change alliule.l to ; so 
a„,l nectar are by no means synonymous. ..\ccording to ( lies iiie 
I glandular matter is ad.le.l while th.t ne..tar is being su. e.k 
„„tl is passing ov.tr the mi.ldle parts ot the lower hp - th, 

1 ,:, imiy he honey when swallowed by the lice. In 

!„,,ii,i,„ t„ B,tmi„B -■t,t tim It.;»'.: ;.ty "tf i,tB. V 

in coll.'ctiim pollen, which, mi.x.Hl witli honey, is t, s.ivc as 
ii,od for the colony. Many, if not all, Vices 
,.„lh.ctiim it. The m.Kle in wliich they accumulate he po kn 
In.l tlie^nuHiaiiism of its conveyance, from hair to hair til i 
veach.-s the part of the body it must attain in or.ler to lai remove. I 
1-ov Va.'king in the .•ells, is not fully und.n'stoo.l, hut it appea . 
to li acoi'iiplished by complex cirrelative actions of ’ 

the h.'ad and the front legs scratch up the pcilleii, the. . ^ 

evith meat rapidity, and the pollen ultimately reaches its d. sti- 
natkii! 'fhe !vork4rs of the genus Jpks, and of some other social 

^ Sec rig. 2(>, V- < 
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lia\(; tin* l»asal joint nt llin liind Idol ►sjUH'iallv adaptcal to 
<lfal with p«»lli‘n ( Fi^'. Lh“». _ Wo liavo already inontioiiod tlio 
modi firat ions ot the used tor its (‘on\ (‘vani-o, and lu'od hen* 

oidy atld that numerous ht'es tln‘ I )asyLtast res carry the )>olh‘n 
hy aid of a sjtecial and dens(* elothinn’ of hairs (Ui the nndersid(‘ 
of I he a 1 idomeii. 

The hu//iin; of hei‘s and otluu* Insects) has Ikmui for lon^' a 
suhicct ot eont ro\ eisy : sonn‘ having maintaiiu^d that, it is j»arli- 
ally or wholly due to tin* vihi’ation of parts eonneeltMl with the 
spiracles, whih' olluus ha\(‘ Idimd its (‘aus(‘ in tin* viiu-at.ions of 
thewinys. AccordiiiLf t o l he ohserxal ions of and I li'llesiiK',* 

two distinct sounds are to he dist inLtuish(‘d. Om*, a deep noise, 
is due to the \ihration of lh(‘ win^s. and is produced whencNcr a 
(citidn rapidity is att;dncd: the olhci' is an acute sound, and is 
•^uid to he pro(lu((‘(l hy the vihrations of the walls of the thorax, 
I" which muscles are attached; this sound is s]»eciall\' (‘\ ident 
in hipH-raand I ly m<‘nopt(‘ra, hecause t he inteLfunieiit is of t he 
ri u h i ( 'oi isist ciic#' lor \' i hra t imi. I *ot h ot l hese ohser\ ci s a u )“ct‘ that 
the >jiiiacles arc not concerned in the matter. 

The youn -4 ot' Fees arc invariahly reared in cells. Thes(‘ 
<'usc of the parasitical hees^ ar(‘ constructed hy 
iiiotlci's. or 1 ly the 1 ra nstoi iiicd lenialcs callc(l workers. 

1 Ilf sitlilaiy hffs stole tin* ('clls with l(M»d, and close up (‘ach cell 
ullfr liaNiiiLf laid an e-Li' in it, .so that in these eases eacli larva 
('"iisuiiifs a sjifci.il stole previously provided for it. The soeiel 
'1“ ’“'I tk'* cells in which tin* larvae aiv placed, and 

the \vorkcr> act as lost ei-iliot hers, feeding- the vouiif lar\a(> alhu’ 
the .- iiiif fa,diion;is hirds fff(l their nest lin-' youne;. The food is 
a mixture (»t hom-y iind pollen, the mixine heino- clidctjMl in \'ai ions 
ways and ]U'opoi-| i.uis acetudiiif to the species; .tie' honey sc'cins 
I" h,‘ p irtK ulaily suitahk* to the di-.-siiy,, oi-ans of l.ln- youno- 
lai vac. thos,. |„m-s that, make elosecl cells, jiku e on the outside, 
k»od a layei' iiiori! thickly saturated with honey, 
and this layer the youni^^ ;:ruh consumes hefore attackino- tin; 
<lrici' parts of the provisions. The active life, of the larva is 
<ptite short, hut altei’ the laiva is I'ull-erowii it usually passes ii 
lu.Tm-cd period in a state of (pii(‘.scenee hid'on; 
a^sumino the ]mpal torm. Tin* pupa shows tln^ limhs and other 
parts ot the pertect lns(‘ct in a xany <listinet manner, and the 

.! ■. r.n;<, Lwxvii. 1878, J.f. a78 and 535. 
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development of tlie imago takes ])lace gradually though quickly. 
Sonui larvae spin cocoons, otluu’s do not. 

xV very largi; number of l)e(‘s are parasitic in their ha])it8, 
laying a,n egg, or sometimes more than one, in the cell of a work- 
ing ])ee of some species other than tlieir own ; in such cases tlie 
resulting larvae eat and grow more quickly than the ])i'ogeny of 
tlu^ host hee, and so cause it to die of starvation. It has l)een 
(jhsm'ved that sonui of these parasitic larvae, after eating all the 
store of food, then devour the larva they have i’ohl)ed. In 
other cases it is possibhi tliat the first care of the parasific larva, 
aft(‘r hatching, is to eat the rival egg. 

The taxonomy of bees is in a very unsatisfactory state. The 
(‘arlier Hymenophulsts were divided into two schools, one of 
which ])roposed to classify the lu'cs according to their habits, 
while the other adopted an arrangement depending on the length 
of the })arts of the inoutli, the devtlopment of the pal])i, and the 
form and })ositions of the organs for carrying polhm. Neither 
of these arrangements was at all satisfactory, and some ento- 
mologists endeavoured to combine them, tlie result being a 
classification founded partly on habits and i)aTtly on certain 
minor structural characters. This course has also proved unsatis- 
factory ; this is especially tlie case witli exotic bees, which have 
bemi placed in groups that are defined by habits, although very 
little observation has actually been made on this ])oint. 
Efforts have recently been made to establish an improved classifi- 
cation, but as they relate solely to the Ehiropeaii bees they are 
insuflii'itmt for general purposes. 

The more important of the groups that have been recognised 
are — (1) the Obtusilingues, short-tongued bees, with the tip of the 
lingua bifid or broad ; (2) Acutilingues, short-tongued bees, with 
acute tip to the tongue ; these two groups lieing frequently treatt^d 
of as forming the Andrenidae. Coming to the Apidae, or the 
bees witli long and folded tongues, there have been distinguished 
(M) Scopulipedes, bees carrying pollen with their feet, and (C 
])asygastres, those that carry it under the abdomen ; some of tlie 
parasitic and other forms have been separated as (5) Denudatae 
(or Cuculinae) ; the Honibi and the more perfectly social bees 
forming another group, viz. (6) Sociales. A group Andrenoides, 
or ICinurgides, was also pro}iosed for certain bees considered to 
belong to the Apidae though exliibiting many points of resem- 
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Malice witli the Aiulreiiidae. This aiTaii^eiiuMit is by no nn'ans 

satislactoiy, hut as tlie tropical lu'cs have ht‘cn l)ut lit I It' colh'cteih 

and are only vory ini]tcrlcct ly known, it is ch'ar that wt' cannot 

liopc tor a lu'ttt'i* classilication till collections have lict'n vt'rv 

niiich inorcasctl and ini]»rt)Vt'd. The arranocant'iit- ado])tt‘d in 

I)alla 'roirt‘'s rt'ct'iit valuahh' calaloj^oit' of lua's ^ rt'coLtnist's no less 

than fourtct'ii ]»riniary divisions, hut is tar tVoni sat isiactorv. 

TIu' two Ltencra. J^rosaiH.'i and Sphrctu/ts havt' ht't'ii rt'ct'iitlv 

Ihiiiit'd into a sjx'cial t'aniily, Akchiaciicvf. hy Fiit'st',- who, how- 

c\t*r, admits that tlu' association is n(>t. a natural out'. Tlu' 

term shouhl ht* limitc'd to /'/•esey^/.s and tht' ovuora into whit h it 

has iK'tm, or shortly will ho, dividrd. 'riit* ])rimitiv(‘ nalun' ol* 

th(‘ mt'mh(*rs ot- this L,a'nus is t'xhihitod in all tie' exteinal 

cliaraett'rs that art' most dist indivt' 

ol l»e(‘s; tht' proboscis ( hi n'. !), lh( '\ is 

(piite short, its lioula ht‘in,LC short-, 

.and instt'adol' Imuhli; )M»intt'd having 

,1 oMiieavt' IVont juaiyin. Tht' body 

is idmost hart', t Imuoli theia' is somt* 

^■ery short h'atht'roil plumaL^t'. Tlu' 

hind lo^rs are tlostitutt' tit motlilica- 

tions tor imlustrial jiui’jioses. (IwiiiL^ 

tt) ilii'st' poeuliarit ies it was lor 

ItiiiLT Jissuiut'd that the species ot 

P/'osnjus must he liarasites. This t'li'li-'f. A. ; B, Iront of 

• , , , , ti' -'t'l '»r Icinalc ; C, "f nialf. 

IS. liowovor, known imt tti he tht' 

case so lar as many ol the s]iecies ait* (‘onct'rned. Th(*y loiin 

cells liiit'd with a silken memhiant' in tht* st(*ms ot hiamhlt's 
and otht'r ]>lants that are suitable, tir in burrows in tht* 
t'arth, t.r in the mtirtar tit walls; indivitliials ot tin* saint* speeit's 
varynn,^ much as t<. the nidus they st'lect. Tht* hiod they stt)rt; 

in these (vlls is much iimre li.piitl than usual, and has ht;en 

su].]M.setl to lie t'litirely homy, since they havt' no ajtparatus hir 
carryin^r ]M>llt>n. Air. lb (\ L. 1‘orkins has, however, ohst*rved 
that tht'v swallttw li(»th pollt'ii anti mrtar, luushino the tirst- 
iiained suhstanct* U) the mouth by aitl of the front leo,s. lit* 

' Cffialofjus J/unic,h>j>(rj-orii,,}, Lt'il*7.i^^ 10 vols. 1802-90; vol. x. 

- ZnoK Jahrh. .S'l/sf. iv. 1891, ]». 779. Tlii.s j.aj.cr is a most valua],l(* htimmary 
ot \vhat is known as to tlio lial.its ot Euro]K*aii solitary bees, but is less satis taetoiy 
liom a sYstemalie j*oint ol vie\v. 
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has as(‘ertaiii(Hl that a few of the very numerous Hawaiian species 
of th(‘ ,L;<*mis an; ivally ])arasitie on their congcauTS : tlics(' parasit(‘s 
are dcstituh; oT a j»eeuliar arrangement of hairs on tlie front 
legs of tlu; femak‘, the possession of which, hy S(jme of the non- 
pa, rasitic forms, enables tin; )»ee to swec]) tl]e pollen towards its 
month. These ohs(*rva,tions show tliat tlu; siauctnral peculiarities 
of 7Ve,s'eyn',s* ar(‘ corr(‘la,tiv(; with the habits of forming a pi^culiar 
liidng to tlu; cell, and of gatluning ])ollen hy the mouth and 
conv(‘ying it hy tlu; alimentary canal instead oi' liy external parts 
of the l)ody. ./Vc.scp/,s is a very wididy distrilaited genus, and 
vei'y nunu'rous in sp(‘cies. We have; tini in Hritain ; sevtaal of 
tluun oc(;ur in tlu; grounds of our Mus(‘um at (dind)ridg(‘. 

The s])ecies of tlu; g(‘nus 6e//r/r,s' aix; hairy he(‘S of moderat(; 
size, with a, good di;v(dopment of liair on th(‘ middle and ])Osterior 
femora for carrying ])ollen. They hav(‘ a. short, hilolxMl ligula 
like; that of wasps, and tluTcnn differ from tlu; Andrenae, whic h 
they much resemhle. AVith Prosa/iL'i tlu‘y form the group Ohtusi- 
liic'iu'S of sonu; taxonomists. They have a manner of iu‘sting 

O t, ^ ^ o . 

pcM.'uliar to themsc'lves; they dig cylindrical l)urrows in the 
('iirth, line; them with a sort of slime, that drii's to a, suhstanci' 
lik(‘ gold-lH‘a.tei‘’s skin, and then hy partitions arrange; tlu* 
burrow as six to ten separate cells, (‘ach of wldcli is lillc'd 
with food that is more; licpiid than usual in bees. Kxcept in 
r(\gard to the ligada and the nature of tlu; ('ell-lining, OoJ/eff’s has 
hut littk; resemhla.nce to Prifsopis ; lait tlu* term Obtusilingues 
may he applied to Colhici^ if rnmpis he S(*paratcd as Archiapidae. 
AVe have six sjuudes of Coih’lt'H in llritain. 

PpIurofh’H is a genius that has l)(*en the subject of ])rolonged 
elilfere;nc(; of opinion. The specie's are rather small shining 
liees, with a re*d, or re‘d and blaek, abdomen, almost with- 
out ])olJen-colle*cting a.pparatus, and with a short but pointed 
ligula. These characters led to the lielief that the Insects are 
parasitic, or, as they are sometimes called, cuckoo-bees. Hut 
e;vidence could not be olitaiiied of tlie fact, and as they were seen 
to make burrows it was decided tluit we have in Pjthecodf'^ 
examples of industrial bees extrt*mely ill endowed for their work. 
Kecent observations tend, however, to prove that are to 

a large extent parasitic at the expense of bees of the genera 
and Amlrena. Hreitenbach has taken S. ruhlcundvs out 
of the hrood-cells of Halictus quadrichictuH ; and on one of the few 
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(Kcasions on wliieh this has Ikvii found in Ih'ilain it \vas in 
( iroiinistaiUH's that h‘ft litllt‘ donht as to its luMiiLi' a ])arasiti‘ of 
Ainlrt'iid /I Maivhal Mias sotni A. snlujutn/nff us tioht 
with Ifni ir fits uuflnrli in-us, 

and kill it pn-vious to taking 
] K iss(‘ssi( ai o| its huri’ows; 
and similar ohsor\at ions 
lia\(‘ hi'on ina(l(‘ hy Forton. 

As tin* ol(k*r ohscrval ions of 
Sinit h, ^ Sicliol, and Frioso 
ltM\r litll(‘ donlit that 

arc soiiK'tiincs indus- 
trial hccs, it is highly |»roh- 
ahli‘ that- \\c hav(‘ in this 
L^cnns lln‘ interesting eon- 
dilion of hees that are soincd inn's |(arasitie, ;;t other tinu's 
not ; hnl so iniieli ohseiirity still {prevails as to tin; hahits of 
Sf>ln t i>(l, s tliat.wa* should do well to delay accept inn‘ tlu' the(U'ies 
that ha\a‘ keen already based on this stian^(‘ state of matters." 
I' l iese state's that in )S/>/ove^/< s tin* lirst- traces <if eolh'etin;^ 
a]i]>arat ns exist ; and, aee-eptini^ the condition of alfaii's as heiiiL;’ 
that mentioned aho\e. it is hy m> means clear wlu'thei’ W(‘ hav(‘ 
in Si>/n'i(ii/rs \n‘(‘s that are ahandonin^' tin' ]»arasitie hahit or com- 
mencing it: or, ind(‘ed, wln*tln*r tin* coinlitiem ol nin'crtaint-y 
may not he a permain'iit one. It is elillicnlt, to decide as to 
what |(trms are species in Sjfln’rtn/fs owin^’ to tin; ;^i(‘al- xai'iation. 
lilt’ 1 lyiinMiopti'i'isl i'orster <'onsidere'(l that- hOO spccinn'iis snh- 
^ailted tu him liy Siehtd leprc'seiite'd no less than 140 sja'cies. 
tlinic^di Sieh(*l was convinced that nearly tin* whoh* of them 
Weiv (MIC spt'cies, S. (jllihus. It has rceamtly hei'ii found that tin* 
mall* S(*\ual (My^jins alfoi'd a sat isfact (»ry criterion. The position 
ot A/>hrnn/> .-< iti classilieat i<m is d(Md»tful. 

1 he Ljrcat majority ot tin* s]K*ciesoi short-toiio-ued ])(*(*s found in 
Fritain heloinj; to the genera Andrrnn and and with some 

<*:hers ciMistitute* the Andiiknirks of many writers. Jfilirfus 
includes our smallest British hees. Their ec'onomy escaped tin* 
earlier observers, hut has recently h(*en to sonn; extent unravelh'd 
h\ Smith, halu'e, Xicolas, \ (*rhoeth and otlnu’s, and proves t(j h(i 

* JUiU. SifT. mf. Fnmt'K, 18^1, ],. cxv. 

Man hal, li>r. Sri. Kali February 1800, and Fertuii, t.r. loth April. 
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of great interest and variety. Fabre olhserved H. lincolatu^ and 
//. Hixcinctiis ‘ under eireuiiistanees that enabled liimto give tliein 
eontinuous attention, wlienever re(|uisite, throughout a whole year. 
These bees are to a certain extent social ; they are gregarious ; each 
bee works for its own progeny, l>ut there is collal)oratir)n between 
MKiinbers of a colony, inasmuch as a piece of general work is 
und(U'taken from which more lamilies tlian one derive ])enefit. 
This common work is a gallery, that, ramifying in the earth, 
gives access to various groups of cells, each group the production 
of a single J[((lwti(s ; in tliis way one entrance and one corridor 
st‘rv(i for several distinct dwellings. The work of excavation is 
carried on at night. The cells are oval, and are covered on the 
interior with a d(dicate waterproof varnish ; Fabre considers this 
to be a product of the salivary glands, like the membrane we 
noticed wluui speaking of ColleUs. In the south of France both 
sex(‘s of these species are produced from the nests in September, 
and then the males are much more numerous than the females ; 
when tlie cold weatlua* sid-s in the males die, but the hunales 
continue to live on in the cells underground. In the following 
spring the leniales come out and iHX'ommence working at the 
bui'rows, and also |)ix)vision the cells for the young ; tlie new 
generation, consisting entirely of females, aj^jears in July, and 
from tliese there proceeds a ])a.rthenogenetic generation, which 
assumes the perfe(d form in SeptendHU’, and consists, as we liave 
al)ove remarked, in greater part of males. Ferez," however, 
considers that Fabre’s observations as to the parthenogenetic 
generation were inconi})lete, and that males might have been 
fouml a little earlier, and' he consequently rejects altogether 
the occurrence of parthenogenesis in Halictus. Nicolas con- 
lirms Fabre’s observations, so far as the interesting point of tlie 
work done for common benefit is concerned ; and adds that the 
common corridor being too narrow to permit of two bees passing, 
there is a dilatation or vestibule near the entrance that facilitates 
passage, and also that a sentinel is stationed at this point. 

Smitlds observations on Halictus vwrio in England lead one 
to infer that there is but one generation, the appearance of which 
extends over a very long period. He says, Early in April the 
females appeared, and continued in numbers up to tlie end of 

C.Ji. Ac. Paris, Ixxxix. 1879, p. 1079, and Ann. Sci. Xat. (6), ix. 1879, iSo. 4. 

“ Act. ^oc. Bordeaux, xlviii. 1895, p. 145. 
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.hiiif " : then there was an interval, and in the iniddh' of Au'Oist 
males ])(*^•an to a|»])«‘ai’, followi'd in ten 
nr Iwelvt* (lavs hy females. IKaice it is 
]»rnhahle that in dilfereiil ((ainlriiAs th(‘ 
tinu's of ap[H‘arane(‘ ami tin' numh(‘r of 
gem-rat ions of tin* same sjx-eies may vary. 

A’ci'Iiortl* has (h-serihed the hnriows (if 
Jfit} irf n.'i tjinnl rici nchix with somt* detail. 

Tin* (‘(‘lls, instf-ad of hcing distrihuted 
as usual tjiroughoul. tin* l(*nglh (tf tin* 
hurrow one hy om*. art* aeeumidatod 
inlo a mass ]ilaet*d in u vault (Mimmuni- 
Cating with tin* shaft. This shaft is 
coiitinurd downwards to a d(‘]»th (»f 10 
cm., and forms a n-treat for tin* hces 
when engaged in emistruet ion. Several 
advantages are st'cm-ed hy this method, 
esiieciidly hot ter • vent ilat ion, and ]ii’o- 
teetioii from any watt-r that may enter to*- SrsWn^ oi 
the shat’t. Th«‘ laiAat* that are jtre.seiit, 
in tin* hi ’ood-elia mhers at any oik? 
moment ditl'er mneh in their agt-s, a 
fact that throws some donht on tin* 

8U[))m >srd part heiiogenet ie gf'in'i’at ioji. 

No ( (M i)oiis are foriiK'd hy thes(* //e/Zr/z/s, 
the }iolishe(l interior of tln;eell being a snfiiei(*ntly it'lim-d r(*sting 
plaet* tor nietaniorjdiosis. Wrhoetf states that many of tin* 
larvae ;ire destroyed hy inouldinessj this indeed, he eonsiders to 
be the most, deadly ot the ein-mif's (»f Amileati* Hymenoptei’a 
Tin* nest ot (/s has al.so he(*n hrn*llv (l(*sei’ih(*(l 

by \ erlioelt. and is a very p(jor eonstruetion in eonijzarison with 

th at ot //. (jift/d/'lrf/irfi/s. 

rill' Aiidmui iiiclnilcs ;i great iiiinilier of sjieeies, 

Britain ]Kissessiiig aliimt fifty. They may he ile.seriheil in a 
gein rai nnuiner as In.seets mueh resemliling the hoiiey-hee — 
for whieh, iinleed, they are fre.|uenlly mislaken — hut usually a 
little smaller in size. Many nf the hees we see in sjjring, in 
Man h or April, are of this geiin.s. 'J’hey live in burrows in the 
^oninl, jaeferring .simly places, Init frequently selecting a gravel 
path as the hxality for their operations; they nearly always live 


'lUaihh i Hit US. H. ( )l'Jk,Mli:il 

Imiii'iw, witli t'litr.tiiir <• 

llirirfo ; //, rrUf.'il (ir cnn. 

tiini;itioii ot dx' ImiTnw ; x*, 

t tie vmilts ; .s, th** ;iri 

ti<ui (tf (AIKt \'t*r 

h'lftf. I’/'/'A. I’/ /*. lihn'iil, vl\ iii. 
ISl*! ; vc.'tif ijo( Jticuti**!!*'*!. j 



26 


IIYMENOITERA 


cJiAr. 


ill colonies. Gri'.at dilliculties attend their study on account of 
sevend points in their (‘cononiy, such as, that the sexes are 
dillennit, and fre([uently not found togidluu’ ; also that there may 
i)(i two ^ronerations of a species in one year, these being more or 
less different from one another. Another consideraide didiculty 
aris(*s I'rom tlui {act that these bees are subjc'ct to tlie attacks of 
th(5 ])ara,site Sf/jlojh'i, by which theii' form is more or less altered. 
These Insects feed in tlui body of tb(‘, bee in such a way as to 
alfeet its nutrition without destroying its life; lienee they offer a, 
nK‘ans of making exjierinumts that may throw valualile liglit on 
obscure physiological (jU(*stions. Among tlm ellects tliey }»roduce 
in the condition of tlie imago bee we may mention tbe enfeelile- 
ment of the sivxual distinction, so that a stylopised male bee 
beeonu\s less dillermit than it usually is IVom the female, and a. 
stylo])is(‘d lemale may bt*. ill dexadoped and less dilferent than 
usual from the ma,h‘. The colours and hair are sometimes altered, 
and distortion of portions of tlu^ abdominal region ol‘ the bei* are 
vt'ry common. Further ])aa“ticulars as to tlu'scr parasites will lie 
found at the end of our ax^count of Fol(‘o[)tera (]). 2i)S). Wc; may 
luu’e reimirk that these >S7///eyi.s ai-e not the only ])arasitic Insirts 
that live in tlui liodies of Andrenidau without killing tluur hosts, 
or (‘ven interru])ting tludr metamorphoses. Mr. It. (f 1^. Perkins 
recently capturinl a specimen of Ifalir(n>i 
ruhir.v nd ns, W'oni which he, judging from the 
appearance of the example, anticipated that 
a Sftflops would mnerge ; but instead of this 
a I )i] )terons I nsect of the family ( /hloropidac 
apptnired. Dufour in 18e7 called attention 
to a remarkalde relation existing betwiaui 
Andvcna afrrrlma'MuXii parasitic Dipterous 
larva.. The larva takes up a position in 
the interior of the bee’s body so as to bt 
partly included in one of the great tracheal 
Fia. i:c -Parasitic Dipterous Vesicles at the base of tbe abdomen; ami 
k.va i., oonnecti..,. witl> iruiiutiiiiis tlu! parasite in it- 

drena aterrima, {After position, and at the Same time supplies ii 
with air by causing two tracheae to gro^v 
into its body. Dufour states that he demonstrated the continuil) 
of the tracheae of the two organisms, but it is by no means cleai 
that the continuity was initially due to the bee’s organisation. 
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Ji i rf ( iqipeai s lii ]»o tli»‘ iiiosl liii^hly i‘inlo\V(‘(l of 

tli(‘ Knr<»|M'.ni Ainlrmidos. Tho 

Insrcts ot tlu* L!,(‘inis ] hfsf! 

iilo \riy liko ^{inh‘tn((, luit 

liavt' only t Wo in place of three 

snhinaiyinal cells ( just luun*at]i 

the siionia^ on the IVoiit wiiio. 

d he Irinalo ot !>. hirtipr^ lias a 

Very (louse and tdonu‘at(‘ ]iuh(*s- 

C'cnce (Ml ijle jiostel ioi’ le^'S, and 

(•al l ies loads ot ))ollen,each ahoiit 
.... . . tie. I I. />. In'rfijKS V. Uril.'iiii. 

halt Its own weight, to its nest. 

I he hahiis ot this insect ha\(‘ ht'cn dcscrihc'd hy Ilei'inaiin 
M'lller.' It fiMins hunows in the uroiind after the fashion of 
this task is acconi|dished hy excavutino- with the 
inaiidihles ; when it has detached a certain ([iiantity ol‘ t he earth 
it hrin^s this to the snrtaci‘ hy ino\ini^- backwards, and then dis- 
trihiiles the loose^soil oNcr a considerahh* area. It. acconi]dishes 
in a most heautitnl manner hy means ot’ t he conihiiied act i(Mi 
oi all the leys, each j'air ot these limhs perlormiliiL!,' its share ot' 
the tiiiictioii in a dittereiit, manner; the- tVoid- le^s actiiin’ with 
great rajiidit y - inak iiiL,^ tour movements in a second — juish the 
Bond backwards uinler the body, the Imm* movim.^ itselt at the 
same lime in this direction by m(*ans ot the middle pair ot h'Lts ; 
siiii u 1 1 a iiei Misly . but w ith ;i much slowci' mo\ (‘menl , t he hind leos 
are slietehe(l and imwed (Mitwai'ds, in oai-Iike lashion, trom the 
body, and thus swee]> away tin* earth and distiibute it towai’ds 
•^ide. 1 his beiiiLt d(Mie the bee j-ej urns (juickly into the hole, 
exc iNatc.s some imue earth, brim^s it up and disli-ibutos it. Kach 
Opeiatmn ot excavatiiMi takes a minute or two, tin* distriluition 
on lh<‘ surtace (.Illy ab(Mit, tifleen seconds. The Imrrow extends 
to the length of (Mie or two feet, .so that a considerable amount of 
earth has to be brou;:ht up; and when the Jmsect lias covered one 
pirt of tht‘ circumference (.f the mouth of the liole with loose 
^rth, it makes another patch, or walk, by the. side of the first. 
vTlie mam buriw bein^r coinj.leted, the Insect then commences 
the tormatiemot brood-chambers in connection with it. Three to 
«x such cliambers are formed in (;onnection with a burrow ; the 
lower (Mie is first made and is provisioned by the bei* : for this 

^ V' rh. Vf r. }:}n inhr,ttl, xli. 1884, 1. 
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|)iir|)()S(‘ live* or six lojids ot‘ ])olleii ;ire l)i’ou_i;lit to the (*(‘11, eacli 
l(»a(l IxaiiiLf, as \V{\ liav(j already reiiiark(‘d, about ludf tlie weight 
ot‘ tli(i Iiis(!et. This iiiate'iial is tlien foriiied into a l)all eiid made 
(hiiiip witli honey : th(*n anoth(‘r load of ])ollen is lirought, is 
mixed with hoia^y and added ;is an out(‘r Inym’ to the hall, whieh 
is now r<‘modell(‘d and provided on one, side with three short h'et, 
after whieh an (‘gg is placed on the top of the mass ; the ]h‘(* 
iJam sets to Work to mak(‘. a, S(‘eond eliaml)er, and ust‘s the 
material resulting from tin* excavation of this to close eom])letely 
th(^ lirst ehamlH*]*. The other ehaml)ers are suhs(M[uently fornasl 
in a, similar manmu*, a,nd tlaui thi^ hurrow itself is filled uj). 
Wdiile (‘ugagt'd in asciU'tainiUg these facts, Miiller also mad(‘ 
soni(‘ ol)S(‘rvat ions on the way tlui ])ee acds wluui disturlxal 
in its o[»erations, and his o1)servations on tliis point show 
a V(‘ry similar instinct to that displayeil )>y (^{udicoihmut , 
r(‘teiMed to on a, su])s(‘(pu‘nt ])ag(‘. If intm’rupted while storing a 
c'hamhcr tlu‘ Ins(‘ct will not attem|)t to make* a 1‘rt‘sh omv, hut 
will carry its stock (M’ ]>rovisions to tiui nest of sonic^ other 
individual. Tlu‘ result of this ])roceeding is a struggl(‘ ])ctw(‘eu 
th(‘ two ])(‘(‘s, from wlii(di it is satisfactoiy to learn that tlu^ 
rightful pro])rief()r always eom(‘s out vu'torious. The (\gg ])lact*d 
on the pollen-hall in th(‘ ehandxn* hatclies in a few days, giving 
l)irth to a (Udicatt^ whiter larva of eui’vc'd form. This crisituii* 
(‘luhraces th(‘ pollen-hall so far as its small siz(‘ will eiiahh' it to 
do so, and eats tlie food layi*r hy layei' so as to ])r(‘serve its 
circular form. The larva wlum hatcluMl has no anal orifice 
and voids no (‘xcrenamt, so that its food is not polluted ; a 
projK'r moulting a])})arently do(‘s not take p»laet\ for though a 
nt‘w d(‘li(';de skin may he found heneath the old oiu^ this latttu’ is 
not (hdinitely east off. AV'hen the food, which was at first 100 
to 140 times larger than tin* egg or young larva, is all consumed 
the creature then for the first time voids its nd'use. During 
its growth the larva luH/omes red and increas(‘s in weight from *00 25 
grains to '2() or *85 grains, hut during tht‘ suh.sequent period of 
excretion it diminishes to '00 or *15 grains, and in the course of 
doing so iH'conies a grub without power of inovement, and of a 
white instead of a red colour. After this the larva reposes 
motionless for many months — in fact, until the next summer, when 
it throws off the larval skin ainl appears as a pupa. The larval 
skin thus east off contrasts greatly with the previous delicate condi- 
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lion (*!' tih* iiilcmiiiifiil . t'»»r this l.isi rxuvium thick and iiuid. 
AltliMiiLth it Nt'ids no c\< rcincnt tdl imu li later tin* unmn the 
^lojiiaeh and liind-inte>t ine is aeioni|disln‘d win*!! tin* larva is 
hall'-unow M. A larva. iVoin \\hi< h Mnllei- took away a )MM li»»n of 
its nneonsuiiu'd to<Hl-store, heLian tlirecth alterwards to emit 
exeienieiit. The |ni|ia has greater jMiwcr (d‘ nio\enient than 
tin* restino lar\a; when it has eoiiijdeted its nietamorjdiosis 
ami hee»tnn* a perlet-t InstM t. it. il it he a r»‘male, eommem<‘s 
almost imnn'diately alter it s eineiLtnin e to lorin hiirrows hv tin* 
eom|tleX ajnl jtei led series n| aeli<»ns We ha\e d»*s< r 1 1 n d , 

Parasitic Bees > Mkm i>atak . 'I'his Lrionj. of |.;irasit ie h<*cs 
ineindes loiirteen Knr«»}>ean ueiiera. of which six are Ihilish 
Tin y form a .i;ron]> taxonomically most nnsat isfai’l oi n . tin* 
meiiihfis h.niiiLt little in eommon o\rrj»t the neL,ati\e « liaraeteis 
"f the ahseiice of | Milleii -ca I ly i 11'^ aj»j>aiatns. AlthonL!li lln*ie 

is a m'cat dearth ot inloiination as to the life - histories oj 
)>arasitie hces, yet some hi;jhly interest in-j facts and Lteiieralisa 
lions ahont tlniv lelat ions wit h their ho>is ha\e alieadN hemi 
ohtaiind. \"erhoell‘ has I'ecently Lri\en tin* following a«(<mnl «>f 
tin* relations between tin* parasitic hce S/Jis mmufit iind its 
ho>l If iffii inif (f ffff The () > ft fornm (dls in hlackheri v 

sl**ms, provisions them in the usual manner, ami deposits an 
(.._ro in rach. Ihit tin* Sfrlis lays an eij*_r in tin* store of pro- 
\ isioiis Im'Ioic the «locs. and thim its e^^ i,s phiced lower 

down in the mass oj jood than that of tin* le-jitimate (»wiier, 
'Nhn h i" III tact at the lop. I he Slfli.< lar\a eniei'jes liom the 
.v.omewhat (*arliei- than the lar\a doe>. I'dr a con 

sidei'ahle tiiin* the iw'o laivae so di'-elo'^od <on>nme lo‘jethi*r the 
stock •d’ ]»rovisions. t he ;ii the nj>jM'r,the SfiHs -.il tin* lower, 

end thereof. r,y the consumjdion of the jMovisions tin* two lai\ae 
are hieiiLdit into proximity, and hy this time the ,s7///.s- lar\a, heiim 
about tw i( e the si/e of tin* larva, kills and eats it. X'erhoejf 

\vitnes.s<*d the stru^^ek* U'tweeii tin* two larvae, and states further 
th.it the o[»eration of ealim^ the ffs/nn/ laiAa after it has been 
killetl lasts one or two days. He adds that jtara-itic larvae an? 
less nunierous than tin* host larvae, it iM-iiiu' well known that 
jMi'asitie bees produce fewa r olf>prino than host Ix/e.s. X’erlnM'ff 
lurther states tint he has fTs4nv«*d -iniilar relations to olitain 
betw. eii the larvae t.f other ]»aiasiti«* btf.sand tln*ir liosl.s, but warns 
us aoainst ('Hicludino that the ta<*ls ar»i analoj.^ous in all case's. 
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Kiiluc liiis iis with souk; ])oinLs in tlu* history of 

Kiiotlun* s|M‘(‘i(\s of tho sainn. ^oiins, viz. /S7/7/.s nuHiita, that sliow a 
(Ircidod (lc|>arliiro from tin; liahils of S. nniiufd. Tlu* lirst-iiannMl 
I ns(;{‘l accM)!!!] >lislK‘S tlu* very diilicidt. task ol l)r(‘akiiiLC t h(‘ (‘clls 

of llio miison-lKM*, (!jnil iroihniKt /// ///'ny/n, ai'tor thry liaA o Ixnni stAilad 
up, and than, haiiiLj,- ;i,n Ius(‘ct of much smalh'r sizt; than th(‘ ('luf/t- 
(‘(hIjuiui, places scv(‘ral cr'^s in one cell of that h(*c. Fricst* iidoi nis 
us tliat parasitic Ixs'S and tlaur hosts, in a ^ri'at numhei' of cases, 
not only have; in tin; jxu-fcct stat(‘ tlie tongue similiirly formi'd, 

hut also fre(pK‘nt tin* s:im(‘ s]>ecics 
of llower ; thus Collrfr,^ dtf I'irs/f n 
and its })ar.‘isite I'Jprol/is m I'inidf us 
hotJi specially alfcet the tlowcis of 
'I'd iiiicvt u ii\ I'uhfdi’t’, SoiiK' ot* tlu; 
pai'asitic. Ihm's liavi* a ,L;ri‘at rcsi'in- 
hlanc(‘ to th(‘ir hosts; Sfrl is sn/iufftf, 
for instance, is s;iid to he so like 
A n f h ill ( d tn sf n ijd ' u m that for nuiny 
years it was c-onsidered to Ix' :i 
species (d* t lu; Lfiuius A uf h n! i u m . 
In other cases not tlu‘ l(Nist resemhlaiux; (exists het-wi'cn the 
pavasit(‘s and hosts, Thus tlu; sp(*ci(‘s ot Anuidild that li\'(* at 
th(‘ (‘xpenst‘ of speci(‘s ot* tJu* genius Ainlrimt have no resmnhlance 
t.h(‘r(‘to. f'riesc* furtluu* lidls us that t he . ///d/v/ze- and Xomdild 
an‘ on the most friendly terms. A/tilrnid, as is well known, 
forms ])opulous colon ies in hanks, ])aths, (‘tc.,and in tlu‘S(‘ coloni(*s 
the d('st roviuL;’ Aldimuld tlies about unmol(‘st('d ; iiuhxxl, accoi'diuLt 
to f'ries(‘, it is treated as a welconu* guest. Jl(‘ says lu' hasotten 
Siam, and in sexau’al huadities, Xuiudild IdtlAdi rin nd and ^{idlreud 
oriud Hying ])ea('('fully tog('tlu*r. The Xu/udild, would imter a 
liurrow, and if it found the ^t/ulrrud tlu*rcin, would conn* out and 
try anotlim* burrow ; if wluui a marauding Xomdild was in a 
burroNv, and tlu‘ rightful owiuu*, ndurning ladmi with pollmi, 
found on entt'riiig its home that an uninvit(‘d gu(‘st Wiis therein, 
the Anilrrnd would go out in order to ])(‘rmit tlu* (*xit of tlu* 
Xomdda, and then would again entm- and add the poll(*n to the 
stone Strange as this may staun at first sight, it is really not 
so, for, as W(^ have b(‘fore had occasion to observt*, there is not the 
slightest reason for believing that host Tiiseats have any idea 
whatever that the parasites or iinpiilines are injurious to their 
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i.u A\'hy \ hell sIkhiM i1h*v allai k tlit‘ < n‘atiin‘s ' ri(>\ iikd i lu‘ 

}Miasli(S (In nni iiiUTinrn in any unniannnily way with ilin linsts 
and llirii wnik. tluan is no laasnii wliy i1m‘ latlni’ slauild icsnnl 
llirii ] •! csciun. Tli(‘ wild l)n(‘ llial seals np its tidl wlaai il has 
laid an t'Li-a iheiviinninl I hm lea\a‘s it Idr exer. has im ( (Uk (‘|>t mn 
nt till' tnini nt'ils )irn^(‘ny ; ta x t*r in l lu* hist(ny nf i hn laen nl the 
^ I lias a larxa seen a jiiah-ct insert and suixixcd tlaicaltei, 

lifXerlia^a ]►el}e(t Inseit seen a larxa. There is nn reason xx hat - 
tWel lor htdiexilii:' that these lliseits liaxe the least ( olK ept loll nf 
tlieir n\\ n met a iiioi] ihn>is, and Imxx then slmnld they haxe any 
i( k a nl I he n let a im *1] Tnsis nt the j ta la^it e ' It the A r< nn Inimd 
ill the I'olleli the ei^Lt' n| a jtalasitie A i > i/t (f</> i , it eniild nl ((niise 
ea'^llx' lellinXe the hut the A/t>l,-,jnf has lin ((>nee|>tinn 

that the lavselK'e .if the e;j;a ensures the death nl its nW II 
Oll-I'lin;a ami tlmll'ali the r-a^r he that nl’ an elleiiiX' tn its ra( e. 

\x!i\ dieiild It ie>ent the kiet ^ I if lint clear that the nae has 

alwa \ - niaiiit aim'd it -el I' lint x\ it lisiaiitliim; the eiieiny ^ Nat me has 
br<ai.dit alM.iif thaj hnih la>sl and j-arasite shmild mk ( e-^.rullx 
Cn-.'\l- t ; ami each indixidual nf e.ieh S|mm i.-s li\e,-^ ii^t Inr il>ell, 
but I'mi- t lie ( ( ml iiiuim e .>f the >|Meiis; that <niiiinnanee is pm- 
vid- dl t.a hv the lelatixe |e( U lldit le^. nf hn.-^t alld L'lasl. Why 

tllei I 1 M ii dd the A K'l I'f /hf h -el 

alallii ' Il t he >j tceirs n| .\<nae//a 
att e k the ( >f A H<1 , , n" ton 

mU' Il It h!in'.:> ahnllt the de- 
filin' l.'-'Il nl if A nWIl Sj.e( ms 
ni<a.' emi iiiil\ than that nf iIm- 

Snell e\tivniely fllelldlv lela 

d'l 11, .1, hnwexer. *-\mt !*•■- 

tw*' n all the i-aiasit ie },»•'< and . 

' I n: .l/.n.s, , lint:,;!,, 

their ImM '-. }• 1 :e-e ,n(y> tliat . -n 

far a- he has i-een a’lT' tn nh.-riXe, the ri'latinlis i.etxveeil the tWn 
are lint ill -.-m ral Irit-ndly. lie -fates that niaiamlers nf the 
genera and ^ e/ /e. , //S seek tn nul nf the Wav X\ hen 

^^tlleX see lie* I'nllelidaden host eniniiiL^ home. Ihll lie does not 
aj'j ear t'» ha\e noted any oilier eviilenee nf mistrust lietwenn the 
tw-e, ..ml il i- sniiirwhat doubtful W Ijef hel tills Uef e;tn ]•rnperlx 
be intej pirtcfi as iiidieatin;^ fear, for bee.s, as xvell as other 
animal-, xvheii em^am-d in xvmk find it annoying to lie interfered 




3 


IlVMKXOPTKkA 


CHAP. 


with ; it is tlin interest of tlie parasite to avoid aniioyanett and to 
he well-niannei\*d in its approaches. Shnekard, liowa^ver, says that 
l}attl(is ensu(‘ between the ])arasite and its A nthoiihovo , 

wh(*n tlie two lu'cs ni(5(*t in the l)urrows of tlie AntlntjiJurra} 

\V(‘. sludl liav(i occasion to remark on some of the liahits of 
J)i(h/‘ys (‘hu'ftf when consid(;rint^ the; liistoiy of the mason -hce 
{dhdJicoda nut), hut om* very curious ])oint in its ca'onomv must 
li(*re l)e noticed. 'J'he which is a mucli small(U’ than 

tlui (lUul'u'udunut , lays an cL^g in a cell of the latter, and tlu' 
resultin'^- larva IVecpaudly has mor(i food in thi‘ ctdl than it can 
(consume; tluu'e is, hoW(‘v<‘r, aiiotluu* hee, (Aso///o ctftt tiuxuntlut 
fre([uently tak(‘S advantai»(‘ of an umu'cupied i*ell in tin* nest 
of th(‘. (AKtl'u'odontu, and cstahlishes its own olfsjU’iig' therein. 
The />/e.r//,s, it seiuns, cannot, or at any rate do<*s not, distinguish 
wluither a c(dl is occupied hy Clitt/ icodonut or l>y (hmut, and some- 
tinu's lays its igg* in tlu‘ iu‘st of th(‘ Ostnitt, though this hec is 
small, and tlua'idort^ ]>rovides very little* food for its youig. it 
mioht l)e su[)pos(‘d that under these* ce)nelitions the*, /^/e./v/.s larva 
Would he^ starvoel te> de:*ath ; hut this is not so; it lias the i)owe*r 
of accomm(_)ela.ting its ap])etite, eer its e*apacity feer nudamorjeheesis, 
to the quantity eif fe)e)el it tinels at its elis]H>sal, anel the egg laid in 
the O^iinitt cedi actually preKluces a tiny spe*e*inu‘n e)f UuKrifi^, euily 
aheeut half the*, natural size. lleeth se*xe‘s eef these elwarf y/s are* 
pre)due*eel, eelU'ring anothe*r exanqele of the fact that the* epiantity 
of ibeiel ingested eluring the lifetime of the larva deees not intlu- 
(*nce tlie sex of the resulting image). 

The highly eiieleiweel heeecs that re*main te) he ce)nsiele're*el are* 
hy seiine writers uniteel in a group calleel Apielae, in distinction 
from Anelrenidae*. Feu* the ])urpe)ses of this work we sliall aele)})l 
three divisions, Sco])ulipeele*s, I )asygast res, Se)ciale‘s. 

The greeup ScoruLirEDKs inclueles such long-tongued, solitai v 
hees as are not parasitic, and do not helong to the ] )asygastrcs. 
It is not, however, a natural group, for the*. carpente*r-])e*e*- 
(Xj/locopa) are very ditlere*nt from AntJtophora. It lias 
recently been merged hy Kriese with Amlrenides into a single* 
group called Podilegidae. Four Fritish ge‘nera, Crnttittu, AnfJto- 
j)hora, Eiuu'ra and Aaropodu (incliuling, he:)wever, only seven 

^ It is impossible for us here to deiil with the question of the origin <>f the pars 
sitie habit in hee.s. The reaeler wishing for information as to this may refer t- 
Prof. Perez’s paper, Ad. Soc. Bordeaux, xlvii. 1895. j). 300. 
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(liiyH of Au^^usL \v(‘ro ready to uiiiergo as ])erfe{'t Insects. Thus 
the whole* eyele of iiietanior|dioses is passtal throuLch iu ahoiit 
(dght we(*ks. 'Fliis species, though V(*ry clever in drillinu- loles, 
(lo(‘S not h(‘sitatt‘. t,o a])propriate old burrows sliould they he* at 
hand. Kahre ol»S(*rved that it was also ([uitc*, willin^^ to sa\t‘ 
its(‘lf labour ])y forinin;^* its ('ells in hollow re(‘ds of sullicient 
( alihn*. \\'(i hav(‘ fi^urc‘d tlui lai*va and ])Upa of this s])e('ic‘s in 
the previous volume (p. 170). 

(‘Ji/irro/ifnuf in K. India seh'cts a hollow hainl)oo for 
its nidus; it ceni(*nts toL;‘c*th(*r the pi(‘ces oletaiiK'd in ch'aring 



Kk;. \7 . - in.'nv f/(( roniij/rsn/is, Sarawak. 

out the bamboo, and us(*s thmn as horizontal ])aititions to s(‘parat(* 
t]i(‘ tube' into ccdls. The sp(‘ci(*s is much iidest(‘d with a small 
( 'halcid of the g(‘nus /w/r///V//.s ; ^>00 S}H*eim(ms of the* parasiti* 
have ht‘(‘u r(*an*d from a single* larva of the* bee; two-thirds of 
the larvae* of this ])e*e* that lleuuie endeavoured to rear were 
dckstroyed by the* little ( 'halcid. 

Tile most bcNiutiful and remarkable* of all the* bee*s arei 
the species e)f Ef/f/losstf. This genus is peculiar to Tropie'al 
America, and derive\s its name from the great length of the 
proboscis, which in se)me species sur])asses that of the body. Tlie.* 
colours iu ])ropt‘r are violet, pur])le, golden, ami metallic 

green, and two of tlu*se are fr(‘([uently combined in the most har- 
nionienis manner: the hind tibia is greatly developed and tonus 
a })late, the outer surface of which is highly polished, while the 
margins are furnished with rigid hairs. ^T*ry little is known as 
to the habits of these bees; they were formerly supposed to V)e 
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< nlict iilrii. This L'l'-HJ) 
I illLt "1 t Im* SMhl.n hri <. 
l‘'nn<l III nnr i»\\ n ( uiml vy . hut, 
1 III «'!■ hair sjM ( irs. Tla ir 
'< ijS''inn. ha\inL' ln-ni drsciilMiI 
an air iiK liali d Ih'aiiiniij- and 
ai-hr» s. and caisl nat nrst s ot 


^rly solid max fiji v. ^ iiior*>rni is in aj.jtrai an‘’r sonirwliat intni - 
liirdlat** hrtwri'ii a la ai»-y-i and a JlnniLi/.s ‘ it is drnsrlx' haiiv 
«nd th.‘ srxr> air vriy dillri.-nt in lad.mr. ft, is .x.liiarv in its 
li.d.irs, and u-ually clioos's a lai-jr slom* as a solid basis loj* its 
liahitat i« m. ( )ii this a rrll i>. ha imMi, ihn iiiatiaial used Trin^^ 
41 kind of ( <'iiiriit ijiadr* hy tljr Iii.s<*(;l troiii the inixluir (d a 
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siiilaidc sort (»1‘ vnviU wit h I Ik* l)y its own 

salivai’V glands; tin* amount ol‘ ('cinmit us(*(l is 1 (‘(Iu('(m 1 liy tin* 
artitico of huihliiiL;' small stones into llu* walls ot the cell : tlu' 
!ir<‘ si( (*(1 Wit h <»reat; eaie. \\ Ik'II a cell al)()Ut an inch 

in (le[)th has been 1‘ornuMl in 
this maniK*!-, tlu* l)et‘ (.‘omnK*nees 
to till it with food, consist in- 
ot‘ hon(‘y :nid ]M)lh*n ; a litth* 
hoiK‘y is l)rouL;ht und is dis- 
charLfcsl into the cell, then some 
]»ollen is added. ddiis hee, lilo* 
other 1 );isyL;astres, carri(‘s llu* 
])ollmi hy iiK'uns «)i’ hairs on 
the under surlaee ot' tlu* body ; 
to [>lac(‘ this ])(>ll(‘n in tlu* eell 
tin* Ins(‘ct tlK'nd'ori* tmteis back- 
wards, and tlu*!! with tlu* ]»aii 
of himl IcL^s ])ruslics and scra])es 
the umk'i* sui‘fac<* of tlu' ))ody 
s(» as to niaka* the [xillen tall oil 
into the c(*ll ; it tlK*n starts tor 
a iresh caiLfo ; alter a tew loads 
ha\'(‘ hi‘en ])laci'd in the rcce|>- 
ta('le, tlu‘ Insect ndxi‘S tlu* hoiuyv and ]H)ll(*n iiKo a [»aste 
with the mandihk‘s, and ait'ain continues its forii^in;j,' until it 
has about h.ilf tilled tlu* cell; then au is laid, and tlu- 

a]*artnu*nt is at onct* clos(*d with cement. Jhis woi'k is all 

accom])lislu‘d, if tlu* weatlu‘r he favourable, in about two days, 
.•ifti*r whieh tlu* Insect commences tlu* formation ot a second 
cell, joined to the lirst, and so on till eight or nine of tliesc 
n*ei‘|)taclt‘s have been constructeil : tlu‘n conu‘s the tinal operatinii 
of adding an additional ])rotecti<Mi in the sha]H‘ ot a thick layer ot 
mortar ])laeed (^ver the whole ; tlu* et)nstruction, when thus com 
plt*ted, forms a sort oi dome ot cement about tlu* size (.>t halt an 
orange. In this receptacle the larvae pass many months, exposed 
to the extreme heat of summer as well as to the cold ot winter 
The larvae, however, are exposed to numerous other perils ; and w< 
have already related (vol. v. ]>. oTO) how Lrucosjus //gye-s succeed- 
in perforating the masonry and depositing therein an egg, so that 
a is reared in the cell instead ot a CJudicodo/na. 
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lhl> li;is lx‘1‘11 tlu‘ oltjrcl nt “1 11. I'.lltM'S 

iii>inu tiv*' >lU(lirs nn it 

t'T ii'- ti» ((insidtT ill a lhornnL;li iiiaiiiHT tin* \aiinu< points 

ll«’ lia> ( li^cus^rd. Vrt snlih' nl lliriil air o| siU'll illtric.-'l aild Mil 
j'oilaiar as In (Iniiand snuirthiim nmrr than a passiiiLl allusicm. 

W i‘ ll.iVr lllrlll Inlii'd that tin* lirsl oj ( '/i • f 1 1 < nj o m tf IS rn(iir(l 
Nviili a layer nf snlid criurni in addilmn to th,- liisi cuNciinn 
vsilli wliirli t hr her >r.ils ii|> t*arh ( rll. \\ hrii tlir liirlanmi j»hnM-s 
(»t ihr iinpri>nii(Ml lar\a lia\a* ]»t‘rn pa^SiM] I and llir niniiirn! 

Ini its riin^l Liriicr as a ]>riiert Iiixal has arii\r(l. I hr ]inM>nfr has 
tn iiiakr Its way thiaai^li the <nlid wall hy whi< h it eiirniii 
pa-'-ed. I snally it finds nn dillieulty in a^'cninplishin..; the task 
of hieakiiiu thmii-h I hr innf.s(» that thr pnwns nf its niaiidddrs 
lim-'l hr Neiy Ltiral. Ir aumnr ha''. hnwr\ ei . lei nrdrd that a nest 
of till'' niasniidiee Was plaerd under a -lass funnel, the nrili(e nf 
Nvhl' h Wa- (nXt'ivd with Liau/e. alul that the Insects when 1 hey 
iUliel-rd trnin file Ile-t Wele Uliahle In make llieil' Wa\ llllnll-h 
til'' ',:au/e^ and ennsei piellt ly ]M-lislir<| under the -lass rn\c|'. alld 
hr (nlielmlrd that SIK h illscffs are n|d\ ahlr tn at fnnipll"h t hr 
ta-'k" that natuiall\ fall t(> lh«‘ir Int. |»\ ''nun* lie>)i e\ pei inieul s 
hnwe\el'. has put the i'at t s III a •! i jfelrlit li-ht. Ih* 
r^'liialks that when the Insects ha\f'. in thr t»r<ltnar\ (tail'-e ttf 
ejmi_<n<f. peiinrat-'d the walN nf their tfnk pii'nii, they find 
theiii''el\ I S in tin* tlayli-ht. ami at liheils tn walk awa\ . when 
til' y ha\e inaile tladr csc.ipr lr«»m a m-'l J'laet'd umlei- a -ku'S 
<'‘*'''•1. 1 hey. haviiii: im ktinwled-e ..f -ki". limi theiirelNes ill 
daNii..!}it ami iinjirisniietl hy t he nda-". w liit h. It» 1 heir i ne\ pel imiee, 
d'-es n,,t appe.ir tn he an « »hst aele. a ml thev ihelefnn-. he thnilydll. 
*ni'jlil ]-eiha]».s t‘.\han>t them''el\e'' tn \ain effnits It) pass thittii-h 
thm in\l.''lhle nli-'tai le. lie t herefnre t n* »k ''nine rnenriij'- ttinfaill 
in- ])upae fi nm a m-st . ]tlat <'«l eat h nm- ..f t ht-m in a Inhe .»i‘ i-eed, 
ami stnjipeil th'* emis nj the reeds with \atinus sul»stances, in 
nm* ease earth, in aimther pith, in a third hmwn ].aper : the 
I'l'fils want* then stt arian-tsl that the Iimeets in them Were in a 
natural ])n^iti'»n ; in dm* tmiis- all the Insects eim*ri^etl, none of 
them appaivntly hasiiiLt Idiiml the mwel nature t)f tin* tthstaele a 
seiinus im]M‘dimtmt. S.mie t nm]tlrtr m-sls wt*j»- tlieii l,d<en with 
their inmates, ami to the exteimr nf nm* of them a shet'i of 
opa.jur j.aj.er Was t In^dv faM-lie.h while to another tin* s;imo 

’ s>a/ .v/i J , 5 f -a.,.,,, < J M.]-, I’.iii-.. is;*)!!, ls:o. 
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sort oT ])a])ci‘ was applital in the Inriii of a (Ionic*, leaving thus a 
considerahh; spact^ l)(‘twe(ni the tru(^ cover of tlie n(*st and the 
covering of pap(‘r. Kroin the lirst nest tin? Insects made tlu*ii 
(*seai)(‘. in tie! usual manner, thus again proving tliat pap(‘r can 
ht^ (.‘asily pierced hy th(‘m. Fr<mi tin* second nest they also 
liheriited themselves, hut faihsl to maki* their way out through 
the dome, of ])ap(‘r, and p(‘rished h(Uii.‘ath it ; thus showing that 
|)a,p(‘r added to tiu* natural wall caused them no dillieulty, hut 
that |)at)er s(‘pa,iat(*d th(‘refrom hy a sjtace was an insuperahle 
ohstacle. Trofessor l*(U*(‘Z has point(*d out that this is no doulit- 
du(‘ to till* large sjiace offer(‘d to the hee, which eonst‘([Uent ly 
moves about, and do(*s not coneentrati* its elforts on a singh* 
sjiot, as it ot‘ eours(* is compelled t() do when eonliiu'd in its 
natural c(*ll. 

The pow(U' of the mason -Ixm* to tind its nest again wht‘n 
remo\(‘d to a distanei* from it- is anothei* point- that was t('st(‘d 
hy 1 )u Ilamel and ri‘count(‘d hy Ih'aumur. As i(‘gards this 
Fahn* has also mad«‘ some* very \ alualil(‘ o])S(‘i'\ at ions. Ih* marked 
some S[)(‘eim(Mis of the hi*!*, and undi'r co\(‘r r(‘moved thi'iii to 
a distance of four kilom(*tr(‘s, and tlii'ii liherat(‘d them; the 
n'suh. proved tluit tin* ])e(‘s (‘asily found tlu'ir wa}' hack again, 
and indeed wen* so liltl(‘ dis(‘ompos(‘d hy the ri'inoval that th(‘y 
rt‘a('h(‘d their nests ladmi with poll(*n as if they had merely het'ii 
out on an ordinaiy jouriuy. On one of th(‘si‘ oicasions he 
ohservi'd that a ('hiillcodinnd , on ivturning, found that aiiothm’ 
he(‘ had during luu* ahsenec* tak(‘n possession of her ])artially 
coni[)leted c(‘lh iind was unwilling to relimpiish it: wlu*reupon 
a ha.ttl(‘ h(‘twe(‘n tlu* two took ]>lac(‘. Tht^ account of tliis is 
specially inlmH'sting, h(‘cause it would at>pear tliat tlu* two com- 
halants did not se(*k to inj’ure oiu* anotlu*r, hut wen* mi'rely 
(‘figagi'd in ti'sting, as it W(‘i*t‘, whi(*h was the more serious in its 
claims to the pro[)ri(‘torship of tlu* (.-(‘ll in dispute. The matt(*r 
ended hy the original constructor nyaining and retaining jios.ses- 
sion. Fahre says that in the ease of (lial irndoma it is ([uite a 
common thing for an lUK'omiileted cell to he thus appropriated 
hy a stranger during the ah.senct* of the lightful ownei*, and that 
altt'r a se(*ne of the kind descrihed above, the latter of the two 
claimants always ivgains ])ossessioii, thus leading one to sin»}>ose 
that some sense of rightful ownership exists in these hees ; the 
usurtier expressing, as it were, hy its actions the idea — Before 1 
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loijii inv clainis I must n^juin' you to tliioimh 1 lu* u\ui I ions 
tiiat will jifovt* you to 1>(* rrallv tho lawliil tiwm r. 

Anotliur u.\|M‘i iiiH'iit was nunlu witli (ori y s|HTimrns ol C'huli- 
r,'>lnifi>r I>tl I't Jl'/icit , which WCK* IclUoXril to a distailci* (t| h'Ur 
k il« tiiiri !cs ami then lihcialt‘d. Ahoul twenty t*t tlu' imli\iduals 
hatl Imtii somew hat injured hy the |»io< ess(‘s ol ra|>l nrino. mark - 
iiej. and t lansterriuL!. and pn»ved unaMe to make a |>roj*er start. 
'I'hr oihri^ went oil' well w hrii lelea.st'd, ami in I'orly minutes the 
arri\aNal the nest had already (ommem<‘tl. 'I he next niorninL; 
he was al'le to ascertain that tiltcrii at least had lound their way 
It.i^k, and that it was pitihahlr that niM.^t ol the nninjured hi'cs 
had reached home, and this all h* 'Ujih. as i''ihre helnwaal. they 
iiiid nc\cr lict«tre seen the s|>t»t where h»' lii'crated them. 

These ohvei \ a t i< Uls on the |h>w»i «d ( ' h (< ! 1 1 o' ! < t nn t to lertaiii 

it- iieu attra<t'(i I he at t«'nt ion of Charles harwiii, who wrote to 
M I'ahie, and sii L:i.!» ‘'t ed that lurtlu-r ohsei \ ,i 1 n ais shouhl he 
mad*' with the \ iew of a-» eilainine hy means ttf what .^ense these 
hee-^ well- able to ai telllpll^h tlieU lelui ll. I'ol )| UlUst he ho| He 
in mind that this hee \< \eiy ditfereiit from the donie>lie hee. 

iii,i-i!iiieh ;is it eiijoy.^ hill a hriet' lile ill the witiued state, aiid it 

i- tlieivlnle to he lUesUmed that ail illdlNldual hasm» kliowledee 
ol sii. h ( « >m j» I rat i\ ely distant lo»alities .(; t ho.ve to whi«h lalnc 

I I a le-] H.rl ed it. I’liithei oh-eixations made hy the ^'|enehn)an 

ha\e unt<a t uiialely taile«l to throw any Injht on this |M»iiit. 

It irain thoiiLdil it mieht |>ossihly he some seiisit i veiies.^ to 

Inajlielie (ttllditioliS that enahkd the hees to letuill lionie. 

and suo-e-ti'l that they .'should he te>icd as to this. hahie 

a<e(irdineh' made .-onie minute maoiiet-, and lixed »ine to each 
he.' |.je\i(ius to lettine them lot.se toi a letum joui'iiey. This 
had the elfe< t ot -111 j del *-l \ der;in*_dn;j the hei-. audit was there- 
foie ,il tii>t thoU'jhi that the le.jui.site (lue was obtained. It 

oei lined to the ex | M-r iuienl ej’, howe\ei. to ti v tin* jdan of alhxine 
small iiieee." of ‘-traw to the Imcs instead of ma;^uiets, ami on this 
heinir diua‘ it was t’ouml that tin* little ereatuies w(*re jnst as 
Miueh d'*ranL:ed hy tin* straw.^^as they weje iiy the ma;_nn*t.s: thus 
it hee<im*‘ i*\ident that no or>oil ;jroumls exist for eonsiderin;^^ 
that the ]M*es are ouided hy ma;^Mieti<' inliuenees. 

tdm* ot the s]ieei»*s ^ oj ( '}ntl n niln tun ohselVeil hy I* ah] e fixes 

’ Tl!' ^ 7,///,/ .,r n. '•</,> ,nn rn ,Jh <i ' liii- wril'l' ; III 

ts.-nn- In- sj-'ak" <»! t)..- a> nnirurvi^ ili others as (\ pa rirf i nn . 
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its iH‘sts to tlui small boulders brouglit down and left by llu‘ 
IMioiie (ju the wastes ])laees of its banks. This habit atlbrded 
l^'abn* an o|)])()rtunity ot‘ r(“niovino- tlu‘ lU'sts duriiiL; the ]H‘o('ess 
of eonstruet ion, and of obs(“rvinu; tlu‘. (‘fleet this prodiua'd on the 
ai-ehit(‘ets. Whih^ a b(‘(^ that had a nt'st partially eonstrueted 
was a.bs(‘nt-, he remoV(‘d th(‘ ston<‘ and tin* n(‘st attaelaal to it from 
oiK^ situation to another n(‘ar at hand and visible? IVom the 
oi'iL^inal sit(‘. In a f(‘W minut(‘s tin? 1)(‘(‘ re'turiu'd and wtmt 
straight to the? spot wheie the? nest had l)t‘(‘n ; lindiiu;- its hom(‘ 
absent it hoveu’i'd for a little? while‘ around the ])la('(‘,, and then 
aliyhteMl on the? vaeate‘(l position, and walked al)out the‘ie‘on in 
search of t;he nest ; ])(‘ino- after some* time* eonvineed that this 
was no longer there*, it; look wing, but s])eedily I'etiirned again to 
t.he* ])la('e and we‘iit. through the* same ()pe*rat ions. 'fhis se*ri(‘s of 
maiioeuNres was se\'(‘ral tini(‘s r(*pe*ate(l, the* 1 ‘eturn always being 
made? to the* exact s])ot whe're the ne‘st had ]H‘(*n originally lo<'at(*d ; 
and although the* be'e* in the? course* of its je)urne*ys wouM ]);iss 
e)Ve*r the* ne‘st at a distaiu'e* of perha])s only a, fe‘W ine'he*s, it elid 
not, re*ee)gnise? the e)bje*e*t it was in se*aje'h eef. If the* iK'st 
W(‘)’0 plaee?d V(‘ry lu'ar to the* S[)ot it lead be‘en re*move*d freun — 
say at a distanee* of about a yarel it might liappe‘n that, the* Ix'i* 
weeulel actually eeiiue? to the? steuie* lee whie*h the* ne*st was h\e*el, 
weeulel visit the* ne*st, Would e‘Ve‘n e‘nte‘r inte) the* ee*ll it liael le‘tt 
partially eomj)lete*el, would e*xamine eireumspe*(‘t ly the* leoulde*!’, 
but woulel always le‘ave* it, anel again ie*turii tee the? sjeeet, wlie'ie* 
the* nest was originally situate*d, and, on linding that the ne*st 
was not t,]u*re‘, would take* its de*})arture altoge*ther IVoiii the 
locality. The home must be, for the* bee, in the ])ro])er situation, 
or it is not re‘eognise‘d as the de*sired obje*et. Thus we* are* eon- 
fronte‘d with the strange fact that the* V(*ry be*e* that is able* tee 
re*turn to its nest from a distance of four kilometres can nee 
henger reeeegnise it when removed only a yarel from the* original 
]eosition. This extraordinary eonditioii of the memory of the 
Insect is almost inconceivable by us. That the bee shoiild 
accurately reeeegnise the spot, but that it sheeulel not recognise* 
the cell it had itself just formed and half-tilled with hone*y-paste, 
seHuns to ns alnie)st incivdible? ; neverthele*ss, the fact is epiite con- 
sistent with what we shall subseepiently relate in the case of the 
solitary wasp Brnihc.c. A cross ex]>eriment was made by taking 
away the stone with the attaclie*el nest of the bee while the latter 
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ai) |)r()pri;il(‘ sta|>‘cs of its labours whclln'r ila* iv'sult of so doiuo 

boiiclicial oi* iiijiirious, yot it is ii(*vcrtlu*l(‘ss to soiiu* icxtciit 
control I(*(l by tla^ circiunstanccs, for it docs not in such cas(‘s 
complete what should ha.V(‘ been tla^ full measure of its own 
individual work; it do(*s not, for instaiicu, laise tlu‘ c(‘ll to twici* 
tli(‘ natural ladolit, ])ut stops building- wlum tlu* coll is al)out 
ou(‘-tbird lar^HU* than usual, as if at that sta,L,m tlu‘ absurdity of 
tl)(‘ situation becana* manifest to it. 

fabr(‘. s (C\ p{U’imeiits with tli(‘ CJialK'nfhuna are so (c\t i(*m(*l\’ 
instiai(*tiv(‘. as n'L'ards tin* natur(‘ oi* instinct in soim* of the 
hi^nhest Ins(‘cts, that we must briefly allude to some otb(*r of bis 
obs(‘rva,t-ions (waai at the risk of wcsiryin;.^ the r(‘ad(‘r who feels 
but littl(‘. int(‘n‘st in the subj(‘et (d* Ins(‘ct intidli^tmce. 

Ilavino dis(*ov(‘r(‘d that a mason-be(‘ that w'as (‘lej^aoiMl in the 
process ot construction would on building’ to an usidess or 
(‘V(m injurious (‘xttmt, Kabre tried another (cx|)(‘rina*nt to asc(‘i’- 
(Miin wheth(‘r a b(‘(} that was (‘nuae(‘d in tla*: pi'o(.‘(.*ss of ])i'ovisioii- 
iiiL;' th(‘ n(‘st, would do so in conditions that rmideivd its work 
futih'. TakiiiL;- away a lurst wdth completidy built c(dl tbat a Imm* 
wais storino with l‘ood, he substitutial for it om^ in which the cidl 
was only commenctHl, and thmudbiH* inca])abl(‘ of containiiiL;' I'ood . 
whmi tlu^ be(^ wdth its store' ol‘ [U’ovisions reacheel this sbmdd-be 
ivc(*ptacle it appeaired to be vmy pi'rplexed, tt'ste'd tlu' im- 
])(*rt(‘ct c(dl with its ante'nnai', hd't the' spot and returned a^ain : 
re[)iMtino- this s(*V(‘ral time's it finally weait to the', cedi of 
some' stran<^er to ele'posit its treasun'. In other casirs th<‘ bee 
broke e)pt‘n a e*ompleted cell, anel haviiiL;' elone* so went on briiiLiinn 

t) rovisions to it, although it w'as alivaely fully preivisieened ami an 
e'go' laid tlu're'iu : finally, the; little' cieature havin^Lj com})let(*d 
the' bringing of this supeudluoiis tale of ])rovisions, eU'posited 
a se'e*onel e'gg, anel again sexileel up the ce'll. Ibit in no case' 
eloe's the' bee go l)ack from the pre)visioning stage to the build- 
ing stage until the cycle fe)r one cell of buileling, ])rovisioning, 
anel e*gg-laying is coni])leteel : but whe'ii this is the case, thi' 
buileling of a fresh cell may be again undertaken. Tliis is a 
goexl e'xaniple e)f the' kind of consecutive iie'cessity that se'cms 
te) be one e)f the* chief feature's of the instinct of these inelustrious 
little animals. Another e'epially striking illustration e)f these 
peculiarities of instinct is olTereel by interfering with the act of 
t)utting the provisions inte) the cell. It will be rece.dlectexl that 
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ilu‘ 1 m‘(‘ l>nn-s pr«. visions lo .nlil lo llu* sl(H‘k. it (niih's 
I'oili ln»m*y and pollen; in onirr tn deliver (lu'se ii l>oL:ins l»v 
» nteiiim lu'ad first into ilu‘ coll and dis<j;orL:inLC the ln‘ne^. tln'n 
ciiiei-i,,.j ij turns round, enttus haekwanls ainl scrapes t»ll’ tlu‘ 
pcllfii Iroiii its hody. It atter the honey has hetui d isehaiL^ed. 
tho h..‘ he interfered with and liciuIv rcniovcil to a sliLjlit dis- 
taiHv with a >tia\v. it returns to «oniplcic iis task, hut instead of 
-"inu^ on with the actions at the point at whi(4i the interruption 
took jdace, it I'CLiins tlu* stuics o\er ULtain. uoint^ in at an\ rate 
l''*ti-dly head Ii i st . a 1 1 lioiiuh it has no Icuicy t o d iM'ha i l^c. a nd 
ha\iiiL: pi rloi luod this liseless ceremony it then eiilcrm'S. I 111 ns 
-‘’‘'i -idds the pollen. 'This illustration is in soni<‘ respects 
tie' lo\rrse of what luiuht ha\e heen o\peet<d. lor the Insect 
Imir dors n<'l iM.ntiiiue the act at the interru[»ted point, hut he-ins 
the series (it actions a I Vesh. 

If Would he I'casoiiahle to sUj>pose that aii Insect th.i! takes 
iho j' liiis to ].r(.\ id(‘ tor ihr s.itety (tf its proiieny h\' c( mst rm t i uu; 
‘‘Uiijdcx editire of (ciiient. scciiics t liciehy the ad\antaov of 

Ihlt this is fat f|(»m hellio the ( ;|vr, 
Not \s It li^taiidiiio ill,. ( eiiHUit and tin* thi<k dome ot’ mortar, the 
f is extremely suhject t«t the atta«ks of Jiarasites. 

I ilc wolk pel loiined hy the crcatuic in < on-'t met i n^ its ma>,s ot 
fi'ily asi(aindino: l-’ahrc c.de. dated from nieasutc 
inciim li,. niade that tor the construction and juo\isionino of ,, 
si ii-jlc I (-11. the ;_;(iin;_:s and cominos of the hce amounted to lA 
kilonictic>, and It makes loi’ e.ich nest sonictinn's as man\' as 
fitl'cii c»41s. N ot w it hstandiiii^ aii this l.dtour, it wsadd apjM'ar 
“''‘I >utcty tor the larvae is obtained hy the work. Souk* 
sixierii jiossihly mole ((tiler sj»ee|rs (.f In.srct.s o. t their' living 
r'tt this indiisiiious creature. Anotljer hee, St>l,s intsutu, hjeaks 
<»]‘’'U the (-(‘lIs alter- they have heeri eolnpletely eloscil and phn e.s 
its (twn eo^rs in them, and then aouin closes the cells with 
I hr larvae ot this de\(doj( rnorv rapidlv’ than do 

liio.se of th(‘ (h.fUrn.lnnuf, so that liie iv.Mill., of lids 'siiainele.ss 

pi <Mceilirio is tliat tile yollIlLr une of the legitimate proprietor 

wv Iruiuan iMdnos think it - is starved [(, death, or is p.,ssihlv 
111' as a de.ssm-t l.y the St.hs larvae, after- tl,ey have 
apju* *}iriate<l all the puddin^:. 

Another hei*, y>/r,( y.s m/zr/o. is even iiiore audaeimis; it Hies 
all.. lit in a (.m-lcs.s niaiuii-r .nnoim tin- <'h<iti,i„h,i,ui at lli..ir 
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work, and thi‘y do not sotnii to obj(‘(‘t to its ])vesen(‘o nnl(‘ss it 
intcrlbros with thoin in too nnniaiinorly a iasliion, wlnai thry 
laiish it a.sid(‘. TIk* />d>./ay.s-, wImmi tlu^ ])ro])ri(‘tor l(‘av(‘s tho ((*11, 
will (*nt(*r it and lastn tluj contents; after liaviiiLj; taktni a few 
mouthfuls tlu* ini|)ud(‘nt er<‘atnr(*. then d(‘])osits an (‘^^e in tlu* 
(•(‘11, and, it is ])retty e(*rta,in, ]dae(‘s it at or lu'av the bottom of 
the mass of pollen, so that it is not eonspieuously (‘vidiuit to the 
ChuJ wli(‘ai tlu* h(‘e a,;^aiin returns to add to or e()m])l(‘te 
the stock of provisions. AfU‘rwards the eonstruetor d(*posits its 
own (‘L;e in th(‘. e(‘ll and closes it. The tinal r(*sult is nineh tlu* 
same as in t-lu^ eas(‘ of th(‘ aSVp//,s*, that is to say, the f 
has ])rovide(l food foi’ an nsurp(‘r : hut it ap]H‘avs probable that 
th(‘ consummation is reached in a som(‘what diffei’(‘nt manm*!’, 
naiiK'ly, by the. /hh./y/s larva (‘atinu; tie* (‘nu; ol the 
ciulomn^ inst(‘a(l of slau^dih'vini,^ th(‘ larva. Two of the llymeno])- 
t-ei’a Parasitica, ar(‘ V(‘ry destrueti V(‘ to th(‘ (ImJ irodoimf , viz. 
/vr//re,syy/,s* y/r/cs and J/e/e((/e///e///r/-//.s iil/lih/s; th(‘ habits of which 
'V(‘ have alr(‘a(ly discussed (vol, v. ]>. od'l) under ( 'halcididae. 
I.ampert has ^iNam a list of tlui Insects attacking tlu* ]nason-hee 
or found in its nests; altoe(‘th(‘r it would ap])(‘ar that about 
sixte(‘n s])(a‘ies have been recoenis(‘d, most of which destroy the 
h(H* larva, though souu' ])ossihly destroy the h(‘e’s (k'stroyers, and 
two or three ]K‘rha]>s m(‘r(‘ly d(‘vour d(‘ad exam]>l(*s of tlu* bee, or 
take the food from cells, tlu* inhahitants of which hav(* been 
(lestr()y('d by sonu* untoward (*V(*nt. This author thinks that 
one half of the h(*(*s’ prou’cny are Jiiade away with by these 
d(‘stroy(‘rs, whih* Pahre ])laces the destruction in the South of 
France at a still higher ratio, telling us that, in one nest of nim* 
c(‘lls, the inhahitants of three W(*re destroy(*d by the I )i])t(*r()us 
fiist^ct, Aiiflt rax f rifttxc'utfa , of two by Lenro.'^pi^, of two by Sfrlix, and 
()l‘ om* by the sniall(*r (’halcid; th(*re being thus only a single 
(‘xample of the Ihh* that had not succuml)ed to one or otlier of 
the enemies. ![(* has sometimes examined a large number of 
nests without tinding a single one that had not been attacked by 
one or other of the parasites, and more often than not S(*veral of 
tlu* maraudei's had attacked the nest. 

It is said by Linipert and others that there is a passage in 
Pliny relating to one of the inason-hees, that the Itoman author 
had noticed in the act of carrying off stones to build into its 
nest ; being unac(|uainted with the special habits of the Ix^e, he 
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(n liav«‘ tlial ihr insrt l \\a'> laiiyill;.: stonr 

a'^ l-alla-l to kfcj) from Im'IIil: Mown away. 

Tilt* 1mm‘s nt' tin* Loomis AitfhoUtnn aiv known to |m)>s<‘s.s tin* 
li.ihit of inakiii'j nr>ls ot wool oi' ««»tlon. tliat tiny oktain Iroin 
plant '' '.^row ino at liainl. W o 

olio ^jMTh'S o| tills m 'll US 
(if Imm s in i'll itain ; it >onn' 
t lint s ni.i \ 1 'f soon at w I a k in 
t lie '^1 taiiitls dt' diir M iiM'Uiii 

at ( aiiiliritk^i' : it is i-ofcrrcil 
td l.\ (Jilkorl W'liilo, wild 
>a\- t.t‘ It. in liis Hisfinn 
»./ .s', //.,,/■//, ; ■ 1 ln‘i(* is a st u t 

of wiM Imi* tV(‘i|iH‘iH inu the 
L;ai lii-n canipidii for tin* ''.ikt* 
ot i! tdiiii'iil Hill, w lilt'll |tit.l» 
aM\ 1 ! I HI n^ td Mill).' pHi 
in ! Ilf ItiiMiii df iiitlitit al h.n. 

It i> \ f 1 \ j -It a '.t 111 tt» .-«*i* w It li 
\slia 1 ,nitliv-s it strips dtt’tlif 
jinkf'^. iHiiniii'j- liiiiii tl.f i.ij» 
td till' I'dtldin di a liiaiifli, 
aii'i slia\ ini: it liaif w it li t li** 
lifxi.-rity tif ;i liddp - >lia\ f r. 

Win'll it lias 'jt^t ;i ltHn<(|f. In. a'*. .i / //. .a, r ( ' i,,j, , 

;ls 11 ill,-, "" *■ '' ' ■ ■ 

iiw.iy, }n.](iiii_^^ it .*>iM ni'f lM*i\Vfrn il> i liin ami its Idi'f lf‘j>.'’ 

1 1m* sjifi if> dt tills muiHs ;iM* rdiii.ii k.iltif a-^ jitiiiiin;^ a lom 

spit Hdiis fxi t'ptittn to tin* juk* that in kffs tin* ffinalt* i> 
lai'H' i' than tin* malt*. 1 In* spffit-s oi Anflntlmui «lo init loim 

ItUMt.ws tdi t ln*nisrlvt's. hnt fitlifi’ takf ;ni van! a'^f of snitahlf 
lavilits Idiiiiftl hy titlifV Iiisffts in wtMMl. dr takf ]>os,sfssion of 
4lf*'frtt*(i Hosts ot dtlior ]»o»'.s or 4*\on oni]»lN snail - sIk'H.s. 'j'ho 

\vttik*'is in <'»tt''n, ot wliloli our spo<*los ^1. um n u-ahi tn is 

ono, lino tlio ,M*]i*oir(l rooopiaclr* with a lioautilul nolwoik nf 
(aiit'iii or waMal.aml insido this plaoo a tinnr laynr of tlio matorial, 
to whi< Ii is adtlial soiiio sort of ooiiiont that jirovoiits tin* honied 
mass storod l>y tho hoos in this rooopta^le from ])assino (jnt of it. 
A. A , oil** ol tlio s]ftM*ios that form nests in hollow stems, 
has U-on 8[«*< ially ol>scrvod l»y l*ahre: it will take the cottuu for 
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its work tVoiii any suitable plant growin^^ near its nest, and dotvs not 
(online its(‘lf to Jiny particular natural order of })lants, or even to 
those tliat an; indigenous to tlie South of Fraiua*. AVlieii it has 
l)rouglit a hall of cotton to the nest, the Ixa^. spreads out and 
arrang(;s tla; niahu’ial with its front legs and niandihh's, and 
])r(*sses it down witli its fondiead on to the cotton prc'viously 
deposited; in this way a tube of cotton is constructiul inside^ tie* 
r(;(;d ; when withdrawn, (la; tidu; ])roved to he composed ot about 
ttui distiia/t cidls arranged in liia^ar fashi(jn, and connecU'd (irmly 
tog(*ther l)y means of the outer layer of cotton; the transv(‘rse 
divisions hetwecui tla; chambers are also formed ol“ cotton, and 
(‘acli cha.mher is stored with a mixtun; of hoiH*y and ])oll(‘n. 
'rh(‘ S(‘ri(‘S of chambers doi'S not extmal (piite to th(‘ (uul ot tla; 
r(‘(‘d, and in tla; uia)ccu])i(‘d s])ac(; tla' Insect aecum\dat(‘S small 
stones, littl(‘ ])i(H'es of earth, fragments of wood or other similar 
small ohj(;cts, so as to foiau a sort of harricad(‘ in the vestibule, 
and tiaui clos(‘s (la‘ tuh(‘ by a. harrit*r of coai*s(‘i* cotton taken 
tV(M[iiently trom sona‘ other ])lant, tla‘ mullein by ]>r(‘tcrcia'(‘. 
This l)arricad(‘ would apjMNir to lx; an ingenious att(‘m])t to kix'p 
out parasitt's, hut if so, it is a failurcy at any rate as against 
Ar//re,s/a',s‘, which insinuates ils i‘ggs through tla; sides, and 
IVecpiently d(;stroys to the last on(‘ the inhabitants of tla* 
forta*(‘ss. Fahre sta.tt‘s that tla‘S(; . la/Z/zW/c/a, as well as dr, 

will contiiuu* to construct cells when they havi; no eggs to ])lac(^ 
in tluMii ; in such a cas(‘ it would ap]x‘ar from his nunarks that 
the c(‘lls are mad(' in due form and tla* extnunity of the reed 
closed, hut no provisions an' stored in the chainlx'rs. 

The larva of the Antliidiam forms a, most singular cix'oon. 
We have already noticed the dilliculty that arises, in the case 
of these Hymeno])terous larvae shut up in small chambers, as 
to the disposal of the matti'rs resulting from the inconpdete 
assimilation of the aliment ingi'sted. To allow the once-used 
focxl to mingle with that still remaining unconsumed would lx; 
not only disagrci'ahle hut |)ossihly fatal to the lilt* ol the larva. 
Hence some species retain the whole of the excrenu'iit until 
the food is entin'ly consumed, it being, according to Adlerz, stored 
in a speciid |x)uch at the end of the stomach ; otlu*r Hynien- 
optera, amongst which we may mention the specit's of Osuna, 
place the excreta in a vacant space. The Anthidinm ado]>ts, 
however, a most remarkable system: about the middle of its 
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lai\.ii life it couniu'ih fs tin* rxjailsion of •* I'imns ’ in ilu* sliajn' ol' 
small jM'llris, wliirh it fa^lrns loMothor with silk, as tln‘v an* 
VuitltMl. ami siisjiomls r<»umi tho walls <»! the rhaiiiher. lliis 

fiiii'ais a riaiiefUH'iU Hot "iily iisnlis in keejniiLt tin* einltarrassiiiLt 
liialrnal from unilad with tin* 1 o»k| ami with lhrlai\a itself, 
bill wlini the growth of the latter is aeeom j^l islied, as llie 

laiiliiie or 1 oil n» la I loll s <>1 thr eo<«»nn in whi«h tin* metainoi] tin 'sis 
is ( oil n •!< “1 < •« I. I hi>> (‘(Koon IS ol a \erN’ elahoiate eharader . il 
has, ,so says fahn*. a heautifnl a|>j>earame. ami is jtrovided with 
\«‘ry jM'i iiliar strut tint* in the loini t»| a small conical jiii*- 
tuhciaiiio at one extremity ]»ici\-e<l hy a canal. This canal is 
forimd with Lti'cat care I'V the Iar\a. which from time to time 
plates its licad in the oiilice in jirocess of t onst rm t ion, ami 
Stivt' hfs til*' talihlt* hy ojM'niliu the inamllhlcs, '1 he tthjcct of 
tlim j ’c* 111 iari I y in the lahri* at i* ai **1 tin* elah**rat«‘ co<a>oii is not 
-clear, hut fahre iiiclim's t'> tin* opinittii that it is for ivs)»iial<u\- 
pin j **o's. 


t )l h*r s|)c( i. s of this ynus II*'** r••s|n in jilace of ettt ton as t ln*)r 
\Vm luny material. AiiioiilI t hc>**a r<* J ///A /// s, jif, „i,L iifnfii,ir.\\\A 

A. !•> n >i ,>sii m , llic toriin*!’ s| I* *ci»*s c h* M »^es a n * *l< I siia 1 1 si n -1 1 a s i t s 
a I n 1 * 'oiist lilt ( s III It mar t In* t**)* a harri**r of lesin, so a.s lt> 
shut ot] the jiart where the whorl is t*H» small ; then hemalh tin* 
shell' !' of this harri**!’ it accumnlat's a st**!** t»f hoiiev jiolhui, d**- 
}>Osit > an *‘ 1 :^. ami < • »m j del t In* * ojl hy allot her t ranssci sc hai licr of 
n,*si II . two '•Hell < **1 Is a re ii'-iia I ly * « iii>«t rm t ••* 1 i n om* sna i hsh**l I . a m 1 
Ixdow tlHUii i'> jda.cti ;t harrnaiie *»l small mis*«*llaiicoiis a rt icl* s. 
siliiil ii' to wliat \si- ha\e d**-* rih**l in .-jn-.ik of the c«>lton- 
Weukm.: sp.eir^ *,f ij,,. h. .* * om)detes its metamor- 

phe-i>, ami i'- KMily to lra\f tin* ***11 in early s|uiii;^u Ils(on- 
!' n n>nsii HI , has the saiin* hahits. with the exee)»ti«tn 
that it w<.ik^ lat*-r in tin* y<Mr. and is thus e\]H»se(i f* a ^^real 
dttn_. r. that Nriy fn.juently ju«*v*s fatal t*. il. 'hhis I.ee doe.s 
not *..m|.l. l.-ly ... llj.y the Sliall-sln'll with its, (ells, hut leaves 
rile lower ami lar.-.r jMuti.m of thesln*ll \aeanl. Now, there is 
^ailetln i h.e, a sjK'cics ..t that is al.'^o fond •>!* snail-shells 

^ a ne>t iiiLt-j’lue**, ami that alleets the suiie I'Kalitii's as lint 
f>f* iiiiii nfttf lint • \eiy <itt*ui the (Ksntnt .selects tor its m*st 
,lhe \acant ],irt of a -In ll, tin* ofln-r ]*arl of which is oeenj)i<*d hv 
th A.fhi.lnnn ; the loult -T this m that when tin* metaim,rjdios(>s 
,|re templet* (1. the latt**!' Ihm* is unable to effect its escape, and 
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thus |)(*ri.sli(‘s iu the. (•<*11. F;il>n* riirtli(*r estates with rt^eaid to 
th(‘S(‘ iiit(‘r(‘stiii^ 1km‘S, that in> stiaictnral dillcnaiccs of th(‘ t(‘(‘t 
or ma.n(lil)l('s can he. (lct(‘ct(‘(l h(‘t\vccu tlu‘. workers in cotton and 
tin*. woik(‘rs in r(*sin ; and he also says that in tin* ease wheii* 
two ((*lls are- eonstiaieted in oiu* snail-sln‘ll, a inak* individual is 
])i‘odue(‘d IVoin tin? cell ot‘ tin* greaU‘r capacity, and a ieniah* IVoin 
t in*. ot,h(*r. 

is oin? of tin* most iinj)ortant ot the genera of he(*s 
found in Idirope, and is reinarkahh* Idr tin* div(‘rsity of instinct 
displa,y(‘d in tin? formation of tin* nests of the various species. 
As a ruh*. th(‘y avail th(‘ms(‘lv(‘s for nidilication of hollow 
plac(*s already existing; choosing excavations in wood, in the 

mortar ol‘ walls, and (*V(*n in 
sandhanks: in s(‘V(‘ral c;ises 
the saiin* s[)ecies is found to 
h(‘ able to adapt itself to 
mor(‘ than (un* kind of thcs(‘ 
V(‘ry dih(*i‘ent suhstances. This 
vaii(*(y of haliit will r(*nder 
it imj)os.si])le i‘or us to do 
justice to this intcuvsting 
genus within the space* at 
our disposal, and we must 
(‘ontent eursi'lves with a con- 
sidera,tion of oiu? or two of th(‘ more* instru('ti\e of tin* trails 
of life*. 0. f riiJnififtit forms its nest in tin* stems of 

hrainhl(*s, of wliich it- (‘Xcavat(‘s the ]»ith ; its mode of working 
ainl sonu* other d(‘tails of its lile have heeit well dej>icted hy 
Kahre*. Tin*. Inst*ct having select(*d a suitahU* brand •l(*-stalk witli 
a cut extremity, forms a. cylindrical burrow in tin* pith thereof, 
(‘xtending tin* tiuiiiel as far as will he recpiiri'd to allow the 
construction of ten (n* more cells pla(*ed one after the other in 
the axis of the cylinder; the dee does not at first ch‘ar out ([uite 
all tin? ])ith, Imt merely forms a tunnel through it, and then 
commences the construction of the first cell, which is placed at 
tin* end of the tunnel that is most remote from the entrance. 
This cavity is to be of oval form, and the Insect therefore cuts 
awiT}^ anore of the pith so as to make an oval space, Init soinewliat 
truncate, as it were, at each end, the ])lane of truncation at the 
proximal extremity being of course an orifice. The first cell 
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thus iiiadu is sUuihI with .uul ImiirN, .lud an !'' 

'rh(‘ii a liarrirr has tn hi* ntiisi i la ii‘<i l<> iIom* lhl^ 
chaiiihcr; tin' inatrrial usnl jur ihi* hanirr is ihr jalli ol' ihr 
striii, and tin* Iiisrct cuts tin' iiiatcri.d ici|uircd let' lla* I'liij'ov,- 
li'niii thu walls (it the stMiiiid cliaiiihcr. the exiaNatidi ei tin' 
second chainhei' is, in tad. made to tuniish the niateiial lot cl'»'- 
inn’ 11]) tla* lirsl, c»*ll. (n this way a chain ot' tells is (onsiriK ted 
their nuinhci* heiiiLf soiudinies as nian\ as liltc ii 'riu* inode 
in whi(di the hees, when the 1 1 a iistnnu.it ions ot the laiAat* and 
jiUjiae haV(‘ hci-n eoni|)lcted. (>seaj,c tnaii the chain of ((‘11s. has 
h(*en th(‘ suhj(*ct. of mucli dis( iission. and (‘Ikh^' ha\e arisen tiom 
intermiet* heiliLf allowed to take llie |>la(c nj ohsei \ at ion. lliils 
Itnfonr, who noted this same nioilc (»f i oii.^i i n< ( imi and aiianye- 
iiK'iit in another I lyinenopleroni fhliin.ru^ h k! nhih^r , ]»er(ei\rd 
that there Was only one oiitice of exit, and aNo that the lnsc( i 
that was |ilac(‘(i at the ;.irealcst dislamc liom this wa- tli'‘ 
onn that, heillLt the ohiesl ot' the series, mi-jhi he (‘\)>e(ti(l to 
h(‘ the tirst reads to (‘liieim’ ; ami as tlm other ci'(i»oiis Would 
lieeessai’ih' lie in the wa\' ot its Lli'ttiny out. he ( iiliclnded that 
the enu that was last, laid |.rodncrd the lii>t In^od ready ha 
eineruiUiei*. I'ahre testeil this hy some iiiyeniiai^ e \ |m riiiioiit 
and found that this was not the case, hnt that tin* Iiio i ts hei amc 
ready to leavi* their jdace of im)irisonm'‘iit without any ivli ii'Iki' 
to tin* order in which the e^iits were laid, aiid la* IuiiIk'I not k id 
some X'eiw mii'ions fads with reh'rence to tin* mode <>l eniciyi'nic 
of d.s 7 ///d t riilr . Ma('li Inject, wh'-n it dc-iics to lea\(* lli*' 
hra mhlc st cm, tea rs oj leii t he co( < ion in which it is cIk h is( d . . i nd a 1 ^o 
I'iles thruiiudi the harrier ]'laccd hy the molln i hetween it and 
the Insect that is mext it, and that sejiarali^ it triiiii the oiilici* 
uf (‘Xit. Of COUrst*, if it ha]»].ell to he the ontHde one o| t!i(' 
series it can tlieii escajn- at mice; hnl it it should he om* laithei 
down in the Indian tile it will not tma h the cocoon iie\ond, hut 
waits patiditly, jMissihly for days : it it then still lind itselt emi 
tiiKMl it endeavours to escajie hy .s(|Uec/inL'’ }»ast the co( ixm that 
intervenes lietweeii it and liberty, an‘l ^'y hitinirawsiy the material 
at the sides so as to enlarge the jiassa-e ; it may succeed in doine 
this, and so get out, hut if it fail to make a side pu'^sage it will 
not touch the cax'oons that are in its way. In the ordinary 
course of events, suppoHing all to go wa ll with the lamily, all 
tlie cocoons produce their inmates in a state Im eniergenre within 
VOL. VI 
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ii W(M'k or two, and so all out. Fro([uently, however, the 
eiiiei-^enecj is ])Vevent(Ml hy soinethin^ having; gone wrong with 
one ot* tlie out(‘r Insects, in which case all l)eyoiid it perish unless 
tlH‘y arii strong enough to ])ite a hole througli tlu‘. sidt‘s ot th(‘ 
hranil)hi-st(*ni. Thus it a])pears that whetlier a ])artieular (Jsijinr 
sludl iK‘a])le to (‘merge or not depends on two things— (1) whetlier 
all go(‘S W(dl with all th(i othei* Insi^cts lietwemi it and the oritice, 
and (2) wla'ther the Insect can l)ite a lateral hole or not; this 
latter point also largely di^peiids on the thickness of the outer 
part of tlui stem of th(‘ hranihh*. Fahre’s (‘\perinumts on 
th(‘se ])oiuts have been repeated, and his results continued hy 
Nicolas. 

The Tact that an would itself perish ratlier than attack 

the cocoon of its laotlnu- or sispT is certainly very remarkable, 
and it induci'd Fal)r(‘ to make some furtlu‘r ex])eriments. 
took some cocoons containing d(‘ad sp(‘cimens ot (As/// /e, and ])laccd 
tlu'iu in tlu' road of an Osmla nsidy for exit, and found tliat in 
such case tlu‘ lH‘e made its way out l)y demolishing without any 
scrupl(‘ the cocoons and d(_‘ad larvae that intervmied lu‘t\vei‘n it 
and lil)erty. lie then took some other r(*eds, and bloc ked tlu‘ 
way of exit with eoeoons containing living larvae, but ot another 
spcvies of Hy nu‘no[)tm'a. /v//y//,s and tAs////f/ ilcintit wcr(‘ 

th(* sp(‘cies ex[)(‘rimented on in this case, and lu* found that tlie 
Ovinia, destroyed tlu‘ cocoon and living larvae of the 
and so made its way out. Tluis it appears tliat Osnna will 
resptx't tlu^ life of its own specie's, and die rather than destroy it, 
but has no similar I’l'speet for the life of another spiicies. 

Some* of Fabrek most instructive chapters are devoted to the 
habits and instincts of various species of the genus (hiiiia. It 
is impossible here to tind space even to summarise them, still 
more imt/ossil/le to do them justice; but we have sehaged the 
history just rec'ountiHl, because it is rare to tind in the insect 
world instances of such self-sacrifice by an individual for one ot 
the same generation. It would be ([uite improper to generalise 
from this (*ase, however, and conclude that such respect for its 
own species is common even amongst the Osmia. Fal)re, indeed, 
U'lates a. case that ofters a sad contrast to the scene of self- 
sacritice and respect for the rights of others that we have roughly 
portrayed. He was able to induce a colony of Osmia tricorjDs 
(another species of the genus, be it noted) to establish itself and 
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Work in .1 sriirs nt' ^lass Mikfs iliai In* ]»lar«‘(l (Ml a lal>l(‘ in liis 
lalMMatnrv. ll(* marked vaimuis imli\ idiials, si» llial li(‘ was aMt* 
In re( ilitMii and mM(‘ the pmure'^s ,*1“ llimr indn>trial w an k<. 

(^•uite a lai'^e nnniker of imtais thus (‘siahlishcd I lienis(d\ cs 
and ((Mu luiiol their wank hcfoiv his ver\ eyes. S(Mne individuals. 
h"wa‘Ver, when thev had i (Mn]»leted the formation (*t a set ies ol 
cells in a L^Iass tuhe (M' in a reed, had still not eiiliitdy (»Mn|ilet(al 
their tale ot' work. It would he su|>|M.-ed that in su( Ii a case 
the individu.d waadd c<Mntnen((* the formati«Mi of amttlier series 
<*f (ells in an uno(a U|Me(l tnhe. This was not. however, the case, 
d'he ]•(■»■ iMeterretl teai illLC open one (M* IIKMI' cells already ( (Mll]tlet<al 
- in xMlle case'^, even hv itselt’ Sialtelillu" the ‘onlellls, aild de- 
Voiii inp 1 he e-^Lf ; t hen a^ain ]m vw isinimm tin* (ell.il would deposit 
Ii flesh (“je. and close {he ehaiiiher. These brief remarks will 
pelliaps Sllllice to lUVS* some idea of the Variety of ilistilK l and 
Inihil that ]Mesails in t his \auy iiilere-'t inu t^MMiiis. hriese ohseives 
that the valielv of hahils in this ueinis is ace(Mnpani<al as a rule 
by p.uieilv of individuals of a species, so that in central hiirope 
A collfc tor mil-t he JMejiarecl to i^ive some twelltv VealS op mi of 
attellticMl to tlie L:*‘nns het«Me hc‘ call consider lie liaS ohtallic d all 
the >pe( i.-> of n,>//M// that inhahil his di-tiK t. 

a j'lehide to the lemarks we aie ahoiil to make on thc! 
'lent -cut t i n_: hees of (he ;:enns MxfXthiL it is well to state* that., 
the In e, the liahit'. of \shl< ll VVeie cleM lihed hv loalllllUr lind< 1' 
the name of haheille lajMS-ieie,’ and that ii.o's ]»o]lions cd’ I he 
leaves ot' the .scailot pojtpy to line its ne-t. is Jiow assi;.;ned to 
the u runs although Litieille. ill tlie interval that has 

elap-ed since the ] Ml] >1 i( a t ioii cd’ Ihaiimnrs w oi k . |i Minded the 
^MlUS K t 'h Ki i' j 't lor the l^ee in « j Ho.-t UMJ. Mojinlttlt ]S olii- (d 

the ni">t important of the ;jenoM cd the I >a 'y;.ci,-l r*'- . 1 emo 

found in llio.-l parts of tlce W<Mld, even 111 the Sancl\\i(h 
IslalaN ; it ccMlsj-ts (d heevs avc*ra;^dne aToiit the si/e cd 
the honeydxM* though -onie an* » (Mi^nierahly laojer, others 
Smallei , and havinu' th»‘ lalMum laijely c|»-velopc'd ; this cMoan is 
ea} cahlr cd’ ( ouiplc-te intlectiiMi tac the under sieje of t lic' hcanl, and 
^'.]Wlien in the < cMidition of icpo.-c it is thus infolded, il undculajis 
jM-otca ts the larecM* ]»arl of the l(»vver lip ; the malidihlcss 
^i|lose over the iidoldc-c( la I M iiin, -o t hat , vvlieii 'he Insect is at lest, 
^|i|ids a]»]cears tn he* alto;^ether ahs^'lit. d hesa* )>ees an* callecl 
c nttei .s^ lr»Mii tie ir leihil ol formiii;: the cells for thrir nest 
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(Hit of iiioccs of tlio loHVcs of Jiluiits. \\V liiivo sovonil spocies iii 
lirifiiiii ; tlioy uro vitv like; tlio coimiioii lioiioy-lu-o in oononil 
iilipciinincc, lliouoli rittlicr iiioro rolmstly fonncil. These Ins.*efs, 
liki! lint ( fsiiiiiie, iiviiil themselves of existiiio hollmv ]ilaees as 
reeeptaeles ill whieli to plaee tlieir nests. M. ulliiici iic/n Ireipientl} 
takes ]iossession of a deserted worni-hiirrosv in tlie ground. Tlie 
hnrrow heliig longer than neee.ssarv the hee eoimneliees hy enlting 
off the more distant ])art hy means of a harrieade ot foliage ; this 
l)eing <lone, it. jiroeeeds to form a series of cells, each sluqied like 
a. thinihle with a. lid at the open end ' Kig. 22 , A . The hody ot 
the thinihle is formed of large oval ]iieees of leaf, tlie lid ol 
smaller round pieces; the fragments are cut with great, skill from 
the leaves of growing plants hy the Insect., which seems t.o have 
an idea, of the form and size of the piece of foliage nece.ssary for 
each partieular stage of its work. 

Horne has given part hailars as to the nest of .lAv/</e/i //»• 

e/ae ( an Hast Indian species.' The material employed 

was eit her the l(*a ves ol the Indian 

puls(‘ (>1‘ of tlu' I’OSl*. Lolli;’ 

arc cut l>y tin* Insect IVom IIk' 

K^af, and witli tlu‘sc iiccll is lornunl ; 

a circiilar ])iccc is next cut, and 

with this a lid is naidi^ tVa- tlu‘ 

n‘ci*ptach‘. The cells an* ahout 

the si/e. and shape (>i‘ a common 

thimhle ; in om* s]k*( inum that 

Horne (‘xamiiu*d no less than 

thirtv-two ])ieces ot leat disposed 

in seven layers wen* ust‘d Tor one 

(a‘U, in addition to three*, pieces tor 

the round top. The cells an* 

carelullv )>re|»ared, aiul some kind 

of nmtte*r of a, gummy nature is 

heli(‘veel to he used to keep in 
Fill. 2*2. — Nitlil’u'atioii of I *af- cuttini^ . i* • 4-1 • 

Fit', Mf'ifiirln'i*' oH(hr(n'lnn. A, out* place tlu* pieccs toiiniug the 111- 

coll scparati^l, witli li<i oihmi ; Ou* layers. The cclls an* plac(*d 

hirva (o) ivj’osiii^' on llio food; B, ' * o.) T» . 

]);irt of a string of tin* oolls. (After end to OUd, aS SllOWll 111 iMg. , 

tive to seven cells torni a series, 
and four or six serit*s art* believed to he constructed hy one paii 
' Trons. Zool . Soc. London, vii, iSiO, p. 1<S, 
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«»t llii> Im-i*, ilic iii,i>s Itriiiuf Iim-.iIimI in a ImlloNv in ni.i>nnr\ m- 
.'OiiM- similar j»nsilniii. Marli tt*ll \vln-n innipltiitl is lialt’ lillnl 
Ullh jM.llrn in tlir usual inamin. and an is ihni laid in it. 

1 lii> is nmrli intrsird l>v jiaiasili-s, and is fatrii the (ir«'V 

llurid>ill M » II ti t t'lK f'li i't'll < s' . 

M.iiii,h:i, I, I, I, if, I is «inr nt* ili,‘ 1 1 yni«‘n<‘]ih‘ra lliat in Mast, 
I iidia fiilrr ImiiMs tn luiild llmir own lialalat mns. Artnidim: 
I" Ihniit* Itoih si'xcs {ak(* part in tin- nj' . unsi i an 1 ii ai . a ml 

tli'* sj".is «'linsrn arc rrcjinaitly a \cry inid natiiiv. Tlic 
liialcrial Used IS sdiiir kind (lay, and llic iialniai siliialicii 
may Itf I ( ^n^idcrc<l 1<> 1»c i1m> int* rior d' a !i<>lln\s IuIk*. sik li as 
lli‘'‘'tcm (.} a kamlxMi ; lait ihckaircl ..l a ;^nn,an(| llic la.M.iw 
in I kc kack "t a k.mk that has U .-n l.-l'l hiiiu" cjM-n. ha\c l>.•l■n 
(H ra'>i' »na 1 ly s.‘l»(lc(l ky tin* Inscd as ^iiitaki.-. Smith slates 
that tile iiidi\iduals de\el.»j.ed in th(‘ h.\ser part of a Inkiilar 
Series <.t this specl.-s W.-l’e lelliale^, ‘‘\\hi( h -eX takes kaiLlCl’ tn 
d''\ek.p. and thus an exit i'> m*! le.juiied Inr iheiii s(» smmu a,, (..r 
the n. ell pants t lie 1 1 ppe |' ( . • 1 1 W IlK ll ale males." .1/. t ntn^ a 

.Spei les allllesl eX.ie|ly similar III a J • ) .. M I . i IK e 1.. M . I , t n , 1 1 , t ^ IliakeS 

its (I'lN ('t leal eilttiliu’^. Ie'\sr\er. aial plae.-^- them in smIi 'itik 

I'-dae st.lteS that .)/, tilhn, , n, /,I . \\hi(h eominelKtS the 
f‘''inali<.n d its m-st in a \s . 'ini -kn 1 1 uw i.y means .if a kaiiiiade. 
lre'jUentl\ makes the kalli.a.le. kilt lin IlC't ; - " 1 IH ' t I 1 1 1 es it Will 

ijnlc'fi luake the kairitaiie ninic than t\\ie»' the j'ldpel si/r,and 
thus ( . .mplei rly idl up the u.mim knir..\v. kakn- (oH'ider^ that 
tlie-e , ( e.-nt ri< j.i 'M c.-dinL:^ ale due tn Ill'll; i.hia Is 1 h.il ha; e ahead; 
ini 111 ed pi. IieMs eM.;;!,*!'-, aii'l that a ft . I' < ' .In J »le I 1 Ii J then* 
lia;a* still s'.m.' strength r'‘maininL', ;;h:eh the;- ii'.- up in this 
fruit I. 'ss mann('r. 

1 he Social bees Sn. iali s in< inde. S', far as is ;(‘t knn;;n, 
onl; a \e] ; small nniiik'-r "I ^.^'-n* la, ami are s<» di\(‘rse. k..th in 
liakiis and -t rm t uie. t hat. tin' ].r'.)tiiety nf ass. iat inn them in 
one UA"!!}' i Innre than dnnkt hd ; the 'jenera ai«* Jlniiihus ' fin. 
•*•’1. ^'d. . ;;ith its <nmmen.'‘al ^‘'iius nr seetinn, fh i/rnH 

(iin. J-» : Mthiii'iiii 1 * j j. L' 1 . in ;N hi( li ’/'riifn/in ami 7'i f ri/ifu ,n/ 
liiay at I'res.'iit he im kide<|. and M'i;:. d ; this latt.'r ncmjs 

(•nm].ris]n<_r the vaiiniis hnm'y-lw'es th.it are more (.r k ss < i»m* 
jdetely dninest ie<ited in ditfelejit ].arts nf tia* World. 

In the neims Jhinihtis the j.ljem.inena eoHneCti'd with the 
ial lit'* are iimiv similar to whal we Jim] ainoiio wasps 
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lliJiii to wlijit th(*y ui‘o ill the ri‘iius Apiii. Tho societies eoine to 
an (‘11(1 at the close oF tlu? S(‘asou, a few females live througli the 
wint(‘r, and (*a.cii of tli(*se starts a new colony in the following 
spring. iM<il(‘S, 1‘eniales and workers (exist, liut the latter ar(‘ 
not distinguished liy any good characters from the f(‘niali‘S, and 
aiHi, in fact, notliing hut more or l(‘ss inqxudect forms thenaif ; 
whereas in Api^ the W()rkt‘rs are distinguished liy structural 
characters not found in either of the true sex(‘s. 

lloffm* has given a d(‘seription of the commem'ement of a 
socii'ty of rufs} A large f(‘male, at the end of May, 

c(dl(‘cted togetlu'r a small mass of moss, tluai mad(.‘ an ex])(‘(liti()n 
and r(duriu‘d laden with ])()llen ; undt‘r cov(‘r of the moss a (‘(dl 
was foriiu'd of wax taken IVimi the hind-body and mixed wdth 
th(‘ [)olU‘n tlu'. 1 h‘(‘ had brought in ; tliis cell was fastened to a 
pi(‘ce of wo(m1 ; wluui compl(‘t(‘(l it fornual a subsph(‘rical rec(‘p- 
ta(d(‘, the outer wall of whicli consisUnl of wax, and whosi* interior 
was lincHl with hoiu'y-satiu’ated pollen ; then several (‘ggs W(‘rt‘ 
laid in this r(.‘C('[)tacl(*, and it was entiri‘ly closed. Holler to<.>k 
the compl(‘t('d cell away to us(‘ it for museum ])urp()st‘s, and tlie 
followdng day the ])oor bee that had formiHl it died. From 
observations made on a(/rnrt(iii he was abh' to des(*ribe 

tla* subs(‘([U(‘nt o[)era.ti()ns ; these ai'e somewdiat as follows:- ldi(‘ 
lirst cell being constiaicted, st(U'(‘d, and closed, the industrious 
architect, clinging to tlui c(‘ll, tak(‘s a few days’ ri^st, and al'ter 
this interval comnienc(‘s the formation of a vSecond cell; this is 
])laced by the side of the first, to whi(di it is connected liy a 
mixture of waix and ]>()llen ; tlu‘. second ('(‘11 being completed a 
third may be formed ; but the labours of the constructor aliout 
1-his time are augmented by the hatching of the eggs deposit(‘d 
a lew days previously ; for the young larvae, having soon dis])osed 
of the small ([uantity of food in the interior of tlie waixen cell, 
retpiire feeding. This operatiiui is carried on by forming a small 
opening in the up])er part of the cidl, through which the Vice 
conveys food to the interior by ejecting it from her mouth 
through th(‘ hole ; whether tlie food is conveyed directly to 
the moutlis of the larvae or not, Hoffer was unable to observe ; 
- it iHung much more diflicult to approach this royal founder 
witliout disturbing her than it is the W’orker-bees that carry on 
similar occupations at a subsequent period in the history of the 

^ Mt. Fe?'. Steiermarky xxxi. 1882, p. 69. 
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siH'irty. Tlir larvae in tlu' first cell, as tlu‘y iiicreasi' in si/.('. 
apparently disltMid tin* e»‘ll in an irregular nianiua*, so that it 
])ccnincs a kin)l>])ed and lumped, trullle-like mass. Tli(‘ same 
thiiiL^ happtms with the other cells tdrmed ]»y th(‘ ([muai. Kach 
of these larval masses i-ontains, it should he iioticcil, sister-larvae 
all <>t' (»nc an(‘ ; when full ^rown they put>ate in the mass, aiul 
it is Worthy of remark that althoimh all tht‘ eu^s in oU(‘ larval 
mass were laid at tlu* saim* time, yet the larvai' do not all i)Upat(‘ 
simultaneously, muther do all tlu‘ pmlect Ins(‘cts appear at 
oiH'c, (‘Ven it all arc of om* sex. The ])Upation lakt's phne 
in a cocoon that i‘ach larva forms for its(‘lf ot* (‘xct‘ssi\ cl v 
line silk. The tirst hroods hatch(‘d ar(‘ lorined chiellv, if not 
iuitii’cly, ol W(»rkers, ])ut- small tcniales ma\' Im* ]»ioduccd hefore 
lie* <‘ud ot the season. IIuImu* and Schmiedeknecht- state that 
tlioiiudi the (pieen j)rovid(‘s the \\orker-c(‘Ils with food hefore the 
e^os aic jtlaced therein, yet no food is put in the cells in which 
malts and teinales are ]n<Mlnct‘d. 'I'he (piecii, at the time ol' 
lai'vae, .scrapes away the wax hy which the 
( ocooiis are covered, thus fa< ili(<M i iiLf the escap<‘ of tin* per- 
|i‘ct Insect, and, it. may alsti he, aidiiiLj; tin' access of aii* to tin* 
|'’d’*'* t'ohiiiv at liist LCi«>ws \ery slowly, as the (jn<‘(*n can. 

unaided, feed oidy a small numher of laivae. Ihit. after she 
recei\cs the assistance of the first hatch of workers nnn h moia* 
ra]iid jir<cress is made, the (pieeii greatly restricting her lahours. 
and (iccupyiiiLt herself with the laying of clii^s ; a ])rocess that 
imw prtK'eeds niore and nn»re lajndly, the piiecn in some c.ises 
scanely evi-r leaviiii^ the nest, and in others (wen hcconiiiiL^ 
inca]»ahle of fliofit_ The females proiluced duiino the inter- 
inciliate ])eriod of tin* colony aia* smaller than tin* m')fher, hut 
supj»lenient her in tin* jiroccss ol' (*oo _ ];i viuj^r^ also do tin* 
uoi'kt'i's to a ercatt*r oi’ less (*xtent. The conditions that deter- 
mine tin; (*,u^i^-layim4 powers of these small lV*m;des and W(jrkei\s 
are ap])arently unknown, hut it is a.sc<*rtained lliat these ]M»\vers 
\ary iria*atly in difleient ca.ses, so tlial it tin* true (pn*en die the 
continuation ot tin* colony is sonietinies etlectively carried cjii hy 
tln*se her lorm**r suhordinates. In otln‘r e{i.s(*s, ho\vc*ver, the 
rev**r.se haj)]H*ns, and none of the* inhahitaiits may Ik; cai>ahle of 
lu'oducino ctres: iu this event two conditions may he present; 
either larvae may exist in the nest, or they may he ahsent. In 
tile lornier case tin* W(.»rkers provide them with food, and the 



56 


IIVMIiNOl’TKRA 


CIIAI’. 


colony may iIu:h slill l.o eoiitiuued ; but, in tlm latU-r case, 
tlmic, bcino no ]irolitabk; oLCii]»atioii for tlui lieeH to loHow, 
tlicy wpcmrUm greater part of the time, sitting at home in tlie 
nest. 

Su]iposiiig all to go well with the colony it increases very 
greatly, lait its jirospei'ity is checkeil in the antnmn ; at this 
period large numbers of males are produced as well as new 
(piecns, and thereafter the colony comc.s to an end, only a lew 
fertili.scd females surviving tlie winter, each one to commence tor 
herself a. new colony in the ensiling sju ing. 

'I’lu^ interior of the nest of a bnmlde-bee {Jlomhii.-i) trcipiently 
presents a very irregular a,] ipearance ; tliis is largely owing to the 
fact that these l»ees do not use the cells as cradles twice, lint toi m 
others as they may be reipiired, on the old remains. Ihe cells, 
moreover, are of dilferent sizes, those tliat jirodnce workers being 
the smallest, those that cradle females lieiiig the largest, while 
tliose in which males are reared an' intermediate in size. 
.Mfhongh the, old cells an* not used a second time for rearing 
brood tiiey are nevertheless tVeipiently ada]ited to the jnirposes 
of receptacles for p<dlcn and for honey, and for the.se objects they 
may be increased in size and altennl in loini. 

It may be gathered from various reeords that the period 
riMiuired to complete the development of the individual ii'e/cincs 
about midsummer is four weeks trom the deposition ol the egg 
to the emergence of tlie iierfect Insect, but exact details and 
information as to whether this period varies with the sex ot the 
Insect develoiied an‘ not to be found. The records do not 
afford any reason for supposing that such distinction will be 
found to exist: the size of the cells apiiears the only correlation, 
suggested' by the facts yet known, between the sex of the in- 
dividual and tlie cireunistanc'i's of development. 

The cidonies of NohiIkh vary greatly in prosperity, if we take 
as tlie test of this the number of individuals produced in a 
colony. They never, however, attain anything at all approach- 
ing to the vast immlier of individuals that compose a large colony 
of Wasiis, or that exist in the crowded societies of the more 
perfectly social bei's. A iiopulous colony of a subterranean 
JJombtis may attain the nuniher of dOO or 400 individuals. 
Those that dwell on the surface are as a rule much less populous, 
as they are less protected, so that changes of weather are more 
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|»irju<li(‘ial tn tlit‘111. Acconliiio* to Smitli, lln' avcram' nmnlua- 
«»!' a (nlmiv i>t' /A /fiffsconnK in tli(‘ autmmi in this coiinlry is 
aliout 1 IM) — \ i/. lir> trnialcs, inalrs, n’J wniki'i’s. N“ iiKuk^ 
nf iiicivasinu' I In* nests in a systematic manner exists in this 
Lieniis ; they do not place th«‘ cells in sloimvs as the wasps do; 
and this is the ease Jiol wit hstandinu' the laet. tliat. a cell is n<*l 
twice ns(‘d Idr tin* rearinit^ of ycum^. Wdieii the Ltround-s}>ace 
a\ailahl(‘ Idr cell - hnildiin^' is lillcd tin* Jlc/nluis he^ins another 
scries (»t‘ cells (HI the ruins of the Hist <»n«‘. ^'rom this reas(»n 
(»ld iK'sis ha\e a M-rv irrcLtnlar appearaiHM*, and this eonditinn of 
scciiiiiiL:' disorder is ureatiy increased Ity t he very dillerenl si/es 
ot the c(‘lls iheiiisehes. \\’c have alrea<ly alluded to some of 
lliese cells, liiol'e ] la it icii la ll V t<» those ot dilterelit, capacities to 
Mlit the st'xes (tf tin* indi\iduals to he reared in thmii. In 
addition to these thel(‘ ai'e lioiieV - I llhs, polleli- tilhs, and 
the cells of the Z's//// //r/cs- ' hi^Lf. l^‘d\ the jtarasitic hiit- iViendly 
iiiiiiales ot the nest s. A nest o| /A/////o/s, ex hihil iiiLf 

the \arious ]>ots piNtjeetin^' from the remains of eni]>ly and 
partially dcstroye(l (‘clls, jiresents. as may well he iniaeined, a very 
( urioiis appearance. S(Hiie of t he (»ld cells apjiaivntly are partly 
dc>lidyc<l lor the sake of the material they are compose(l of, 
(Mhersaiv toinicd into hoiiey-t iihs, (d* a make-shitd nature. It 
must h(‘ rccollccteil that, as a colony increases, st<(res of j»ro- 
\i>i(»ns hecoiiie ahsoliitely neces.s;(ry, otherwise in had wi^ather 
the larvae coidd not he led. In uood weather, and wlimi ilowers 
ahound. these liccs (M»lleet and store honey in ahundance; in 
addiliiHi to jdaciii;^^ it in the emj»ty jnipa-ci-lls, they also form 
tor it >p(‘('ial I'ei'eptacles : these are delicate c<dls made entir(d\’ 
ot wax tilled with honey, and are always ]«'tt opjm lor the heiielit. 
et th(' coiniiimiitv. ddie existence of these hoiii'y-tnljs in 
hmil](le-](ees’ nests has )»eenme known to onr country urchins, 
wlufsc loVe tor honey and for the s](orl of hee-haitimj leads to 
wliolesale destruction of the nests. A<‘<ordin^ to H(»(fer, sp<*eial 
tul)S for the storiiiL^ of p((llen are somi'limes form«‘d : these are 
mui'h tallt*rthan tie* other (cll-s. The J*,sifJr/frt^s tlial livi* in the 
nests with the Jjtifuht/s are ;,:enerally somewdiat larocr than tin* 
latt**i\ and ('on.se<[Uently their cells may he distin^niislied in tin* 
nests liy their laritcr size. A humhle-]»ees' ii(*st, composed of all 
these hiAeiooeiious chambers rising (jui of the ruins of former 
la.vei'.s ot Cells. ]>re.sents a scene ot such apparent disorder that 
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luai.y liav.; Hint tlu' l.in.il>le-beos do not know how to 

Altl.ouyli tl.o speeh's of nomhn. are not ooinparaldo with the 
hiv,.-hee in respeet of tlu' perfection and intelligent nature ol 
their work, ych, they are very industrious Insects, and the con 

struction of the ,lwelling-plac.>s of the suhterranean speciey s 
said to h<. <'arrie.l out in some cases witli cons.derahle skill a 

dome of wax heing formed as a, sort ol over the nooc ct s 

Some work even at night. Fca has recorded the captuie ^ 
speiaes in Upper Ih.rmah working hy moonlight, and '1'' ^ 

i.' diistry may be observed in this <.ountry .1 there l.e sul he t 

Peat, as well as light. Uodart, about 200 years ago, stated that 
a trumiieter-bee is kept in some nests to rouse the deni/( ns o 
work in tl.e morning: tl.is has been treated as a iablc bj 
sul,sc,pient writers, but is conlirmed in a circumstantial luaniu i 
l,y Holfcr.wlio observed the performan..: in a nest ol L. nn aai>^ 
i„ Ids laboratory. On the trumpeter being taken away its ot ice 
was tl.e, followino morning tilled by another individual. h. 
trumpeting was done as early as three or lour ..clock in t .. 
morning, and it is by no nmai.s impossibl.- 
tlm hour may have liad something to do witl. th.> lact that 
•JOO years no one conlirme.l the ohl naturalist’s observatmn 

On,. .,f the nmst curious facts in coniu.ction with ieoa/.cs is 
the excessiv,. variation that many of the sp.'cu.s display m th, 
n.lour of the l..‘autiful hair with whicl. they are so abun.lant ) 
pvovi.l...l. There is not ,.nly usually a .litference between c 
S..XC.S in this respect, but also extreme variation wi hm tlm 

limits of the same .sex, more especially m ^ • 'th!'siye 

ami workers; there is also an astonishing . ilterence in the si ^ 
of iiulivi.hials. These variations are carrie.l to such ^ 

that it is almost impossible to cliserimioate all t le \aiu u s o , 
species by inspection of the superticial charact.n-s. . ^ 
t,ur..s p..culiar to the male, as well as the sting ot the temak 
onable the species to be determined with tolcral.le ceitaiiitv 
Cholodkovskv.i on whose authority this statement as to the stiig 
is made, has not examined it in the workers, so that we do no 
'know whether it is as invariable in them as Ini states i o , 
in .lueeiis of the same species. Aceording to Haiidlirsch, eaci 

1 Zool. Anz. vii. 1881, p. 312. 

2 SB. Gi's. jricn. xxxviii. 1888, p. 34. 
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s]>(‘(‘irs of Hiujihits lias tlu* rapacity of \ ariation, and inanv ol' I la* 
vaiictit*s arc tniiiid in one nest, that is, anmiiLt (lie ofV^priiiL," <»f a 
simple pair of the s])(‘ci(‘s, Init many of the variations are rt'sl ricttMl 
t(» certain localities. S(niu‘ (d‘ tlu‘ forms can Ik* considin'cil as 
actual ■ '* fertim* ") -^p^'^ ics, int<‘rmcdiale forms not l)(‘im; fonnd, and 
c\en the characters hy which spec'ics aiK* rt'co^nist'd licinn’ some- 
what modili»‘d. As exani|»lcs ol this he mentions siJ r(t nn/t 

and //. tf rr II K'lihf , !k i>i’i/fn/'inn an<l I!, strl insJii rmi ffs. I n ot her cases, 
ho\\»-\ rr, t he vari(‘{ ies are not so discont innons, interme(liat(‘ forms 
hoiiiLi nunierons ; this c(Midition is more common than tin* one we 
ha\t‘ pr»‘\ ionsly descrihed ; /A ft ri't sf ns^ /A Inuionf i/i , /A ht jmht n us, 
an<i /A /muioruui are (‘xamples of lh(*s(‘ variahle species. The 
\aiialion rnns to a considt'rahle (‘xlcnl in |>a]allel lines in lie* 
dilloi'ent speci(‘S, t licit* heiiiLi' a dark and a li^ld iorm ol each ; also 
t‘a( h speeits that- has a whitt* termination tt» tla* hod\’ aj>pears in 
a h'rni with a reti termination, an<l rut' rtj'sd. In the ( ancasns 
many species lll.lt ha\«* everywhere else M'llow hands jiossess 
them white; aial in ( 'orsica thert* an* speeii's that aii* (‘iitireU' 
hlaelv. with a re«l Ifiniinat ion to the hody, tlioii^h in continental 
J‘^*H"p‘' the same speei(*s exhihit yellow hamis ami a white l(‘r- 
iiiiiiation tt» the hody. With so milch va 1 ia I ion it will he ivadih- 
helie\(‘(l that iiiueli remains to he doia* in tla* stinlv of this 
ta<« inatin ;,4 oenus. It is rich in sj'eeies in the Xorthern hemi- 
sphere, hut p<MH' in tla* Staiihern t»ne, aial in both tla* Kthioj*ian 
and .Vu>tralian legions it is thonoht to 1 m* eiitirelv waiitiiiL!’. 

1 lie .spec ies ( tf ociius J*st /h i/ /us ^AjKifhus ol ijia 11 v a ut h<»is < 
inhahit the nests ol lUmAu/s ; althon;^h less nnineious than the 
sjMK'ies of tla* latter i^i-nns, they also an* widely distrihntcd. Th(*v 
an* so like ]ln,nh,is\\\ a].j)earance that they wvn* not distin;.iuishe(l 
Inaii th(*m hy the earlier entomoloo-ists ; and what is still more 
leinarkahle, each s]M*cics ot ]*sitlnjrus lesemhles the I^o/uhus with 
which it usually lives. 1 hen* a])]K*ar, iioweV(*r, to he occasional 
excejitions to this rule, Smitli having .seen om* (»f the yellow- 
hamled Psifhyrus in the nest of a n*d-tailed LAmhus. ]*sUhyrus 
is chietly distinguished from nuwhus ]»y Unt alisenee of c(*rtain 
charactt*rs that lit the latter Insects for their industrial life; tla^ 
hind tihiae have no smooth space for the convi^yancc* of pollen, 
and, so far as is known, there an* only two st*xes, rnal(*s and per- 
fect females. The Iknnhus and l*slfJiyrus live together on the 
lH*st terms, and it appears proliahle that tlie latter do the former 
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no hnriii l)(*V(Hi(l }ip]Hoprial iii^- ii j)orlioii of tlu‘ir tood supplii^s. 
S(‘lnni(Ml(‘kH(‘(‘lit sa\'s tlicy art* coiimicusals, not ])ar<isit(‘s ’ l)ut it 
must i)(‘ admitted that sin,i*-ularly f(‘\v descriptions of the lialnts 
and lite-lnstori(‘S of these- iiitt‘restini4 Insects liavt*. l)e(*n recorded. 

I [offer lias, however, 
made a few direct 
o]>S(‘rvations whieli 
eonlirni, and at the 
sanu‘ time make 
more definite, the 
vaou(‘ id(*as tliat 
!iav(‘ ])e('n generally 
])r(‘vaK*nt among 
entomologists. I fe 
found and took 
home a- nest of Jlom- 
Inis T(i is, which 
contained also a 
id male of 

('(/ III /)rsf i’ix, so that lu‘ was alik; to make ohservations on tin* two. 
'flu* Psiiiii/rns was much less industrious than tin* JJiunliifS^ and 
oidy left tlu* nest sonuAvhat before noon, returning honu‘- again 
towai’ds I'vening; after about a month this speeinu*!! lieeanie st ill 
mor(‘ ina('ti\e, and passtd entire days in the nest, oceu})ying its(‘lf 
in consuming the stores of honey of its liosts, of which very large 
([Uantiti(‘s W(‘re absorbed, the PsU/iijnis being much larger than the 
host-bc(c The cells in wdiich the young of the rsi/Ii i/rii.s are hatched 
are very much largm’ than thosi' of the i>e/y//ocs, ami, it may tlierefore 
b(^ ]>r(‘sumed, are formed by the /k'//////yv/s itself, for it can scarcely 
hi* su])posed that the .Bonihus carries its complaisance so far as 
to construct a cell s|)ecially ada])ted to the superior stature of its 
uninvited lioarder. AVheii a rsiiJiyriis has been for some time a 
regular inhabitant of a nest, tlie ./>c//?/n/s take its return home from 
time to tinn^ as a matter of course, displaying no emotion what- 
evi‘r at its entry. Occasionally Holler tried the introduction of 
a rsifhyrus to a nest that had not previously had one as an in- 
-luate. The ne\v arrival caused a great hubbub among the Boiiihus, 
which rushed to it as if to attack it, but did not do so, and the 
alarm soon subsided, the FsUhyrus taking up the position in 
the nest usually aifected by the individuals of the species. On 
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inli'o'hu a ItauaK* Psif/tz/n/s in a in‘>t nt Jiiunl>t/s in whicli a 
rstfjii/ri/s was ali'rady [ansnnl as an (‘staltlisluMl nucsl, llin latl«M‘ 
a>>(*ilr<l its rii^hts and drnv»‘ away tlir new cnnici'. llnlldr alsn 
trifd ihr (^\|H‘riin(*nt nl ])lacinL; a Pstth j/rus cmn ri.'i in tlu‘ in*si 
ni Jlmnlujs in juiid rms -a s|M‘(‘i(‘s in wliicli it was a slraiiLi'rr ; not 
witlistandin^ its liast(‘ In lly away, it was at once altacktal 1)\ 
tlu‘ wilt) |)nllrd it ahniit l»nt ditl latl altfiii))!. In stinu it. 

W lnai r.'<iflij/rtfs is prcsmt in a nn.'^t of it ajtparnnt 1 v 

aitt* .'ts the inhabitants miiy hy diminishing tli»‘ir store's of' Ihnd tt) 
so «_i?‘(Mt an t‘\t flit t hat 1 1 if ( -ninny remiains sni.ill instead nf larm-lv 
iiifivasiiiLi- in nniuht-rs. AltlmiiLili //.n//////s /•f/‘n//////,s. wlu-n lelt 
In it.^flt, incrfasfs tla* nniiiltfi' nf intli\ itlnals in a (()lt)nv tn iMM) 
"T nituf. Ilntler thinid in a nest in wlii< li l*.^tflnir"s was ])rfs('iit. 
tiiat nil tilt' 1^1 nt St'j )t f nihf r the assfiii hlaiif caisislfd nnh’ of a 
(Hiffii Ah/z/Z-z/.s anti tit'ti'fii wnikf 1 s. tte^rl Ilf r with fii^litcfn sjieci 

lllflls tif tlif /\z //z Z//-//.S-, flL^llt nt tlifSf hflllLi' it‘llialfS. 

I Ilf iif.^ts t)l /Anz/Z/z/.s ait‘ i If it )\ «'i 1 h\ .sf\ t-ial animals, ])r<)hahl\' 
lt)i ilif .^akf t>( tlif liniiey cniitaiiiftl in tin' |»t)Is; \aiinns kimis 

“1 small mammals, such as mitt*, tin* \Vfasfl. ami ('Xfii tlif ln\, 

ai'f kiinwii tt» dfsi my tlifiii ; ami tjiiitf a I'auna t.t‘ Inset is nia\' hf 
1' tU m I in 1 1 If 1 1 1 ; the it 'la t inns nt 1 1 a- t n 1 1 m* i r la isi s a it* \ i‘i w little 
kimwii, hilt stniif umlnnhtftlly tlfsimy the het*-’ larvae, as in the 
.lA/<'t, Mnliiin and ('nnni,.<. r.irtl.- tin ma as a ride attaek 
tlie.^f 1 If t ‘s. 1 1 a )U ^ 1 1 t la* hf»*-fater, Mi i\ has hft'ii kiaewn 

t'* teeii tin ihelll \fl'\’ ln'a\il\. 

1 lif L;(-m-i.i tit stM ial hffs kiittwii a.'' dAZ/y/e/zf, ri tfn n u nr l\i I'n- 
//'oze. may, at ft a-, iin;_r ttz refeiil a nt laa ilif.s. ]»,• all inelmlftl in tme 
-i-iiiis, Milijiiiiiit, Stiiiif tif tla's** Iiisffis are anam^st tin- sniallt'sl 
t)l hffs, >n t hat tiiif, fir natre, sj»ffi;*> hy t la* name nf " .Mtistpiitt)- 

• df s|iefifs ajijM-ar tti he nnna-rtin.>. ami t iff nr in naist tif t la' 

irt.j.it-al ]).irts tif the t tmt im* nt.-. tif iht* wnrltl, hnt nnfnrt nmiteh' 
^ el \ little i.-. klltiWn as t‘) their lllf-lllst ones tn- eenlinmies ; tllf>' 
are saitl tti ftnni etiminunitifs lamsist in- at times tif a enuntless 
iinml.er tif imlividiials ; hnt it has mil heen thtirtiii;ihly as(-t*r- 
laiiied wla*tla*r tla*>f are the jirtiduee tif a siiiLjle tjiaa'ii, as in 
tin* cast* tit tla* hive-lit*e, or whetla*!' there may he mtire than nia* 
e,Ln 4 -prndueer ill (*a( h ctimmnnity. The late ]\ Smith thought 
the lnrna*r nt ih»*s»; alteriialiv(*s wtiuld ]irtive to he correct, 
lliese most^uito-liee.s are fretpamtly s]MikeM of as stinglt*ss be(‘s, 
hut this is not (luite correct, ftir altlmugli tliey do not sting, 
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YOU Iheriui>‘* says that all the (*sseiitial eleiiieiits of the sting 
are ])res(nit, tin* pointed or p(*netrating part of the ap])aratns 
i)eing stunte(l. 

It would serve no us(‘ful pur])ose to nttenipt to eonstrnet the 
sfK'ial liistory of tlH‘se stingh'ss lu^es from the numerous l)rief 
seatten*d aeeounts in entomological ]it(‘rature, for they refer to 
different specie's ; it is, liowevcn*, positively statt'd hy Smith on the 
authority of Teekolt - tluit 'I'rufoiKt hfosfji/ihf sends off swarms aft(‘r 
the, manner of the liive-l)e(‘ in this country, and that after search- 
ing six hives oidy om^ royal female couhl l)e found in (‘ach. 

Tli(‘ nests of many of thes(i little h(‘(‘s are rich in honey, and 
they ha,\a‘ a host of enemies from man and monkeys downwards; 

and as they do not defend 
tliemselves l‘y stinging, it miglit 
he supposed tlu'y would have 
])ut a ])oor tinu‘ of it. From 
tlu^. accounts that have Ixhui 
]) uhlish(‘d W(*, may, however, 
gatlu'r that they are rich in 
devices for the ]>rotection of 
their nests, and for the (exclu- 
sion of intriuh'rs. .Fates lias 
given some particidars as to 
inter 

?. Amazon... is alnnit Olie-tllinl 

shortiu’ than tlie hive-bee, and its coloni(*s are compos(‘d of an im- 
mens(‘ nunihm’ of individuals. The workers are usually oci'Upied 
in gathering pollen ; hut they also coll(‘ct clay in a similar niannm', 
and convi'y it to the nest, where it is used for building a wall to 
conii)let(vthe fortitication of the nest, which is placed either in a 
suitable bank, or in a trunk of a tree; in either situation it is 
com|)letely built in with clay. A nest which Fates saw opened 
contain(‘d about two (piarts of pleasantly-tasted licpiid honey. 
Forty-five spindt^s of these little bees wi^e found in difierent 
parts of the Amazons Ahilh^y, the largest kiml being half an inch 
in length, the smallest very minute, not more than one-twelfth 
of an inch. These little creatures are thus masons as well 
lis' Workers in wax and resin, and they are also gatherers of 
nectar, polfen, and resin. 

^ hut, hucJir. xii. 188(5, ]>. 177. ■ Tr. cut, Soc. Loudoiiy 18G8, p. 183. 
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Ac('( to ( u»ss(‘. oii(‘ ol’ ilit'st* ]h‘(‘s is \vt‘ll known in .lainaira, 
wliait* t hoy am oallod " Anm^litos, in ('onsi[n(‘n(*(‘ of ihoirnoi sliiiL;- 
iiiLf 11(‘ o]»s(*rve(l a nt‘st ol' this hot* in a titn*, and thniul 

it to he niiioh inlostod hy Itlaok ants anxious to t»htain onlranot* 
to it : ihroo hoos, howovor, siotul sonlint*! in tin* ontraiut*. so as to 
oniiijiloirly hlook it and kt'oji out intrudors, l)ut the mitldlt* lx*!* 
nuotMl on ono siilo out of tho way dirootly one of its follows 
Xvish<*d to ooint* in or <ail (»l tho iirst. d'ht* hono\' aoouinulalod 
hy this s|M‘oi(‘s is k<*|»t in olustors ol (‘U]>s alxuil tho si/.o of a 
jii^a-ons oLiLt, at tho hottoiu of tin* hivt* and away from tho hi'ood- 
oolls. Tho (|Uoon or niolhor-hoo is liLjhlor in colour than tho 
Ol hors, and has tho hind ImmIv twice tin* lon;^Mh of theirs. 

Hockinns ‘ has Ltivon us stma* details as to llu* natural history 
of two (»ithos(‘ hoi's that inhabit. Aust ralia, when* they arc called 
Karhi ’ and “ l\ootch<ii\'’ tin* tirst hoinit, it su|>])osod, Trujoinf 
rn rlniin ri't, Smith: it is usually about t hro(*-sixtcont hs of an 
inch in loiiLtth, tin* <jUocn, when lull\' doNolnpoil, hciiin’ nearly 
twice that loimlli. The comb is built in a most jicculiar form, 
boiiiLi’. it is said, in the shaj»o ol a spiral staircase, and taporino 
towards the ends; honoy-p<»ts and pollen are const ructoil foi* 
ill'* stoiiiLii* ol fond. 'I ho comb is encased in wax, and outside it. 
a lai^yrintli of waxen j>assap*s is formed. The entrance to the 
cnloiiy is j^uarded by a line ol bees who inspect, e\'ery one that 
airi\» s, anil it is surjU’isiii'Lf to see how soon a strano(*i‘ is dis- 
("\ered aial jiounied upon botore it has time even to alight;: t Ik* 
i lit ruder, when cau;_,dit, is held by several itees, who juit- it on tlie 
rack by holdinij and stretchin;.^ out. its limbs to Iheii* full (‘xteiit, 
leiainiiiL^ it in this ]»osition lor as lon;.^ ^ni hoin, by whieh t ime 
the unloit unati' ]»risoner is usually <jead. 'riiese bees, as well as 
many other allied speei»-s, hi^dit desperately with their mandibles, 
and ale apjtaivntly ol a \<*ry lii*rce, disposition. The other 
.-Jiecies, ealled “ Kootchar,” is said to produce a very large number 
• d ilmnes, and the habits and dispositions of the bees differ con- 
sideiably Irom those of the “ Karbi : the entrance to their hive is 
girirded liv a pijx* of piopolis ba sort of j-esiuous wax ; alioiitan iiK'li 
in h'liLitluhavini: an exceedingly sticky outer c*dgi*, and it is by this 
pipe alone that acc**ss to the interior can lie gained. At night 
the entrance is elo.md l.y numerous minute globules of semi-tluid 
umm placed against it, thus forniing a thin wall full of air-holes. 

^ Tr. ( nL Soc. Londutiy j». 119. 
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'I’he colonies of “ Kootcliar ” can be united l>y taking away a ([lu^en 
and then })acking lair ])iood-n(‘st, l)ee.s and all, against that of 
th(‘ colony it is to ])e joined to. Tliis cannot lie done with the 
Kai‘i)i.” "idle, a, ('count given by Mr. Hockings contains a great 
many otlan- inter(‘sting details, and therci can bt* no doubt that 
a rull account of the natural history of thest; Insects woidd be 
V(*ry instructive. 

Fritz iVliiller has recorded a singidar case l^^ai'ing on th(‘ 
instinct of thes(i social Ins(‘c.ts: he says that a nest of a small 
was built in a hollow trc^e, und that as a conse([uenc(‘ of 
th(‘. irri'gularity of the hol(‘ the bees W(‘r(‘ oblig(‘d to give a very 
irr(‘gular sha])(* to thtdr combs of hon(‘y. These bees wen^ 
('a])tur(Ml and put in a sp)acious box (])resumably togetlun* with 
the in(‘gndar comb, but this la‘ unfortunalely does not mention j : 
aftm* a, year, when ])(‘rha[)s not a single bee survivc'd of thos(* 
which had come from the camdla tr(‘(‘,” they still eontiniUMl to 
l)uild irr(‘gular combs, though (put(^ regidar ('oml)s were built by 
s(‘V(‘ral other {'oninmniti<‘s of the same sp(^eies that he had k(‘i)t. 
dduese l)(H‘s, he also bdls us, do not us(‘ ]>ur(‘ wax ibr the (‘onst riK'- 
tion of tlu‘ir cond)s, but mix it with resin or gum that givi^s it a 
peculiar odour and a,})pt*ara.nc(‘. Ite captured two communities 
of a common one of which had th(‘ combs mad(‘ of dark 

nsldish brown, the other of ]>ale yellowish brown, wax, and in 
cai)tivity in a distant locality each of tin* two communities 
continued to form its comb in the same way, thus showing tlu‘ 
conti]uiity that prevails in these cases as long as eircumstances 
piUMiiit. Midler thinks this due to imitation, Init it seems at 
l(‘a,st as ])robable that it is du(‘- to ])erce])tion of tlu' pro])erties of 
the lu'st. The nest has a (xu’tain colour that tlie worker-l;>ee 
matched 

Sc'veral species of the MrUpona. and Tricjoi}(( wtu’e imported 
from llrazil to Trance, and ke])t there for some time in captivity 
by j\I. l)rory. (lirard has published^ some details as to these 
colonies, and is ()f opinion that some of them indicat(‘ an in- 
telligenct'. or instinct superior to that of the honey-bee. The 
(pieen-bee of sciitcllaris seems to display more intelligence 
than the corresponding sex of indUfica, The mode of feeding 
t he larvae apparently dihers from that of A. mcllifica, a provision 
of pollen being first placed in the cell, then some honey ; when 
^ Ann. Sth'. en(. France (5). iv. 1874, p. 5(57. 
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Milliciciil r<Mnl t’nr till' \vhn](‘ consinni'l i«>n «»!' .i l.n\a is accuimilahM) 
llii‘ (jUrcii (IcjKisits an in ihr crll. wliich is at oiua* 
rIoM'd liy lln‘ \\<»rk(‘r. Tin* inlninr of ila* alnuk* of lla-si* Ixcs is 
<[iiiir flark, only a vtay small orilico l»riny Ifi'l. ami in this a sen- 
liiiol is ( misianl ly <»n tlir alcM. Tin* saim* writci’ stales that 
/V r,//v^//u s lias tin' \fry ]>ecnliai‘ liahit ot' always local iiiy 

its 1 aoiH i -ooiiih in iIk' lli'Sl ot a sjiroios ot /wz/z/S. 

'** \ ho hoiioy heo. . t/>/s ttn'H (II III ^ 1 ' i^. (\ ■, is oolisiikn’e* I the h i 14 lies I 

loriii altaiiKMl hy th<* Ant hophilous (li\ isioii o]' i he 1 1 \ iiiono]»ti'i a. 
lie* ( 1 i I trivi 1 1 ia I ion ol the thloi' loiiii.^, liialo, |<-niale. and worker. 
!'> lioio oarriod t<i a yreator doyico ol jtoile( iion than in the other 
hoi'>. The dioiios an* the nialos; t ho in<li\idnals wo soo yathor- 
inu hoiioy aro always workors. noil her the male nor liie toiiiah' in 
this .'•pooler taking- any ]Mrl in |h<m iiiiiiL: tdod Idr lhemsel\(‘s or 
t"!' the colony. In ad<lition to this 1 ho eoloiiios torniod ma\’ ho 

do-( riho(l a^ I'ormanont : they do no|. ooino to an end at I ho jTiso 

"iio soa,-oii. and |ti'o\'ision is nia<li‘ tor iho formation of a iioW' 
( "loiiy w hilo t ho oh I olio st ill j torsi > t s. hy mo.ins ot’ a poonliar jno 
( « oallod swarminy. Tho lifodii"! or\' ot’ Jy/v imllijiin and its 
aiialMiiiy and jdiysioh .1: \' haVo ho.-ii d i'^oiis-* 1 1 in a w Imlo lihraiw 
ol wi»rk>, and W'o iioeil only iiotioo the chief foatni'i’S. \\ lioii a 
^'''^'irm ot Ikm's loa\es a liisc it. (oiisists ot the (jiioon hoe or 
hiiialo, and a niimhor of waakois, t he>o lallor hoin-. in fact, tho 
]"'l»nlation that lias hoon piodnood in the Imm*. The 
>'^^•‘1111 is not a niijilial tliL^lil. as is ofion siipjiosod, hut an act 
ot oiiiiuialioii. When this swarm ha-' hoon Inaisod. the hoos 
‘"ininonoo ojioralitais in thoir now cjiiarlors, hv .H‘orot in'_^ wax; 
tlio\ are i'liahh'd to do this hy haviiiy <'on>nmo(l mneh saeohaiiiio 
h""i: the wax is ]»roduood hy moans o| Lilamls in tho hinc|-hod\‘ 
‘'^•‘1’ tho iniioi' tacos ot tho \onlral jdalos ot tin* ah<loniinal rin^s, 
and it makes its aj»|»earaneo there, after ]»a>-in^ from the inteiior 
ot tlio body thrmnrli >omo jMMiiliar momhraiios on the Mmlral 
seL;iiirnt<, in the form of thin jirojootin;^ jdato. These the hoe 
I iko^ oil with an a]i|.aralus <ai tin* hind ]>air of 1 ol''s and aj»])lies. 
alter working: np with the mamlildos. i<. tdriii the cr'lls in 
which voiniLt ones are to he reared and loo(l stoi’eil. lai'a* 

nnmlzer of l.oes workiiiir in common ihii.^ ]>rodne(* tin* ivonlar 
and ht-autiful struetun* known a.^ the (amih ; the (jneeii afterwards 
la \ > an eL:Lt in each coll, ami as these soon hatch, ;jir('at lahonr is 
thrown on the w'orkei.s, which liave then in feed the youn<< : this 
Voi.. VI 
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they do hy lioiioy and |)oll(*n, whicli, bein^^ formed into a 

sort of pa]) l)y a ])ortion of tlioir dij^estive ordains, is then re- 
^nir^dtaU'd and ^ivtai to the ynnipi^s a ([uantity of it being ])laeed 
in the (*cll, so tliat the larva is ))atlied l)y it, and ])ossil)ly may 
al)Sor]) th(‘. food ])y the skin as well as the month. Wdien the 
colony is in good ])rogress and young ])ees (um'rge, these aet as 
nurses, tlie old(!r om‘s ceas(^ to ])r(‘par(j food and act as forag(a‘s, 
bringing in honey and pollen which are each stor(‘d in s(‘]):irat(‘ 
(■('lls. ''file L‘irva in tlui cell inereas(‘S its si/(‘ and sIumIs a vca'v 
d(dieat(i skin several tinu'S ; wlam the larva has reached its 
full size no mor(‘. food is sup])li(‘d, but tlu^ workm’-lu'es seal u]) 
th(‘. e(‘ll by m(‘ans of a eovau’ fornu'd of ])oll(‘n and wax, in siudi a 
manner as to be ])(‘rvious to air: scathal u]) in tlu' e(‘ll the lar\a 
s])ins a cocoon Ibr its(df, nunains tlu'Run lor a litthi tim(‘ as a 
larva, then eha,ngi‘.s to a. t)U])a, and ther(‘atter bites ils way out 
through the cover of tlu* cell, and a])])(‘ars I’or the lirst time as 
a new Ixdng in the form of a. work(‘r-l)ei‘ ; the whoh* pro('(‘ss of 
d('velo])nKmt from the egg-state to tht‘. ])erfect condition of the 
work(‘r-bee oecu])ies ab«)Ut three we(‘ks. 

Wlu'ii tlui denizens of a hive a,i’e about to ])i()duc(‘ anotluu* 
(pUMUi, on(‘ or mov(‘ royal cells are foianed ; thes(‘ an^ much 
larger than tlu* ordinary workc'r-cells, and of a (|uit(‘ diftcrent 
form. In this c(‘ll is placcal an egg, not diifering in any rcs])e('t 
from the (\gg that, if placcsl in an ordinary cell, produces a 
worker ; whi*n tlu* egg has pro(lue(‘d a larva this is tended witli 
great care and fed throughout its life with royal jelly. This 
food a])pears to In*, the same as that su])pli(*d to an ordinary 
worker-larva when it is lirst hatclu*d ; hut there is this dilli*r- 
enc(*, that wdiereas the worker-larva is weaiu'd, {ind su|)plii*d, 
after the lirst period of its existenei*, with food consisting larg(‘ly 
of lu)ney, pollen and water, the (]ueen-larva is su])plied with the 
pa]) or royal jelly until it is full grown. Some difference of 
o])inion exists as to this royal jelly, some thinking that it is a 
dilferent sul)stance from what the workers are fed with ; and it 
is by no means improl)able that there may be some dilference in 
the seci’etion of the glands that furnish a part of the material 
composing the pap. The queen is produced niort* rapidly than 
workers are, about sixteen days being occupied in the process of 
her development. Only one ijueen is allowed in a hive at a 
time ; so that when several (jueen-eells are formed, and queen- 
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uurlui(Ml ill llnan, tin* tirst (uu* th.il is (|(‘\ (‘I(t|u'(l into a 
lniircl ({lUH'ii mi(*s romiil ainl slinks tin* my.il nyiii|>hs to death 
while they ale vlill in their cells. Tin* itrodiietioii of drones is 
Mi|)jio>(tl to depend cliielly oil the nalnr(‘ of the laid hy the 
(plctMl : il heiiiL!' eoiisidi'led tli.ilall unfertilised euy^' is dejiosiled 
for lids purpose. There is still sniiii* dou!»( on (his point, how- 
♦ ‘\er. llioU'ah t hell* is no doiiht th.at drones are produced in 
■jival iiiiiiil>eis from iiiifer! iliscil oLtyt's, vi'f thei’i'is not i*\ idi'iiee 
that they eaniiot .also he proiliieed from fertilisi'd eyyts.' Tin* 
di iiiic-r«*lls aie suiiicwliat l.iiyci' than t he • »rd ilia rv \\ oiTcr-( (*lls, 
hut tliis is pi-nhahly not. of much import, and il is said that the 
lai\ae iiileiidcd (o produce drones Veecivi* a ^It'.iler proportion <tf 
pap 1 ha II worker-lar\ ;ie dn ; ahoiil t\\ eiit y-foui’ days are ivipiircd 
tt» ]U'Mluee a droiit* from I he cLia:'. 

I' i"m this sketch it will he S'‘en that the ju'oductioii of tlu* 
waaki'i or third sc\, as it is improperlx' ealled, (he wankers 

h nc..:' ir.dly trill. lies atiophied ill some points and sprci.ilh’ 
'ic\cloprd ill others) is dcpnideiit. oil the s'H'i.il life, in so far al 
any rate as tin* spi'cial Irriliiny is coiieeriied. There is oood 
rca-oii tor sii ) 'j 'osi ny th.it. nh H ijinf has hcrii kept in .i st.ih* <if 
iloiiicsi il at i< tii orcaptixity for .an emaiiMMis jimiod of time; -iiid 
thi'' coiiditirii lias pioh.ihly Ird to ;in increase of its ii.atural 
I I'M iili.irit ie>. or prihaps \\r should say to .a eli.neje in them to 
.1 litr ot coiitiiiemeiit. This is certainly thec.ise in reoaid 
('' ^warniiiiL!. t'lr this ]»r(((ess l.ikrs place with eonipar.il i\a* 

il reLTulai ity in Ajn^ nnllijirit in a wild condition. The killinu of 
siipeitluoiis <pi(M-ns is also j)roh.ahly a jilieiionienon of cap(i\iiv, 

ha it xaries e\rn imw in ae<or«lanee with the numhers of the 

<"h'n\. It IS i II t el rsl i IILT t‘* Iiotiee ih.lt. ill eoiiliiiemenl when a, 
sw.irni yoe> iiom the hive it is the old ijiieen that ai'emiijianics 
it. and this sw.irm as .1 rule.HMtles down near the old hive, .si 
that the ipireii-her heiiiy^ ali’e.idy fert iliserl, the new swaiin and 
it> suhsepiiriit iiicivase ate nothin;; hut a division of the. old 
hi\e, the tot.al ]>roduets of the two haviiiL^ hut a, .sinelc father 
ami mother. \\ hen a seemid swarm yaies olf from a liivij it is 
acconii»anied hy a youm; (jueen, who freipiently, jierhajis, in the 
m.ijonty of eases, i.s uiiferlili.sei] ; this .swarm is apt to lly for 
leiie distances, so that tht^ }»rohahility of cross-fertili.siition is 

• So Jrf. Sor. r.,.nhanx, ^xxiil. ] sSO, p. Ixv. ; ami Cailirroij, 7V. 

O’ to;/, Mr, ]1. li, I SsO. 1‘. UM. 



68 


nVMENOPTKRA 


CHAP. 


^r(‘iiUy iii(‘r(‘as('(l, as lla* lertilisal ion ot‘ the voiuil;’ iu‘\v (jiunai is 
cHIh'IimI (liiriiio a, solitary lliolit she iimkos at'U'r the eoloiiy lias 
si^ttled down. Ihit in Ji static ot nature tlu‘ eolonirs do not siaid 
oil* swarms (‘vmy yi^ar or onee a y(‘ar, hut iuensise to an (‘noriiious 
(‘xteiit, ,L^'ein^- I'or yi^ars without swarndn^, and thmi when thoir 
home is ri'.ally lilled u]> smid otf, it may ho ])r(‘sumed, a numh(*r 
of swarms in om; y(‘ar. 'idius tlu; phmioiiKma of Ixu'-lifo in a 
wild eonditioii diher eonsid(‘rahly from thosi* we s(‘(‘ in artili- 
eial eoiilinmiKUit. And this dilfm-miee is ])rol)ahly gri'atly aeoen- 
tuated hy tlie action of ])arasit(‘s, tlu‘ ])ro|»ortions of which to tladr 
oiK'sts are in a state of natun* Iia])l(‘ to hecomt* way L'n^it; as 
we ha.vi* S(‘en to he th(‘ cas(‘ in J*(unlnfs, 

rnd(‘r thesis eire.umstanees it is not a matter for surpris(‘ 
whmi W(^ lind that th(‘ honey duu* has formed ilistinct laci's 
analogous to those that exist in the cas(‘ ol tlu‘ doineslicaled 
V(‘rt(‘hiate animals. TIk* knowli'cloc* of these rai-i^s is, howe\er, 
at prt'smit very little advanced, and is com])licat(‘d ly the lact 
that only impeilVHd information (exists as to thi' trm* spi'ides 
of th(‘- _i4(‘nus .l/u.s. There is a Iha* vmy lik(‘. our ('onimon hoiu'y- 
he(‘ found in southm n lMiro])(‘ calleil J. litfustiaf ; this is 
certainly a variidy of inrHtjira, and tlu* same remark a])})li(‘s 
to a be(‘ found in l^'gy|>t. and call(‘d .l. ye.sc/e/e. This gives the 
hon(y-l)(‘(‘. a, very widci distrihution, (‘xtending })()ssil)ly ov(U‘ tie* 
w'hole of the. jialatsarctic r(‘gion : ftesides this, th(‘ species has lieen 
introduc'ed into various other parts ol’ the world. 

According to Karsidi tlu; hoiu'v-hee shows in Germany several 
vari(‘ties, all of which belong to th(‘ northern form, whi(di may 
he spoken of as the ui. (/(nnrsflc(/ of Ray; tlu; lifjKstica and 

form as we have said distinct races, and it is a remark- 
ahle fact that these ra(*es remain distinct even when inyiorted 
into other (dimates; though for how long a period of time this 
remains true there is vtuy little evidence to sliow. The iiortliern 
form, vl. doinestica, is now found in very widely separated parts 
of the world, in some of wdiich it is wild ; Smith mentions it 
as occurring in the West India islands, throughout the North 
American continent as hir south as Mexico, even in Central and 
- Soutliern Africa, and in Australia and New Zealand. The var. 
ligiiMu'd has been found also at the Cape of Good Hope. The 
other species known of the genus all belong to the Old 

AV'orld, so that there is very little doubt that A. melUjica is also 
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.1 liiit* native of tin* eastern lieinis|>]n‘it\ and its original lionu* 
may tssiMy lia\ a* Ik'i'ii imi far iVoni tiu* shores ot' the eastern 
iHirlinn of tin* i\Iedih‘rrain*an sea. Se\cn or (*iuht otln-r species 
of aic known, all hnt one of whii li o(cnr in Asia. e\- 

Icinlin^' as tar as Tiiinn’ and ('el(*hes. Tin* (‘\e(*) )t iona I one, .1. 
<c/,/ // SM// / /', ncciirs in tropical Africa and 


in Mada^asc.ir. ( Ici'si aeeker thouyhl 
• lifsc species niiuhl ]i(* reduced to loiir, 
hut Smith’s statoiiicnt that tin* mal(*s 
iiid c\cn the workers show Ltood dis 
tineti\e characters seems to he eol'reet. 
X't'iN- litlh' is known as to ih<* Inuiev 
hee-. of ( 'hiiia and dapaii. 

The (picelohee Lireal ly la'seinhles the 




worker, hill has the hind hod\' inoie 
<'!' •ie_:a 1 ed ; :di(‘ ( an. hoWeVer, a 1 wa \'s he 
dl-t lIijIli^lnMl fioiil the Worker hy the 
.d '^etlee the hea 111 i I 111 t la IlsN else, 

(''iiih hive series o| h.iir> on the inner 
>ide of the Inst Joint of the hind foot, 
the plant a. a •> it is ealle(| h\' the hee- 
!o'''p<'r: she has al>o no wa\ jilales and 
ditl'is in iiiiporlant anatomical peeiili 
a ! i t ie-. I he male 1 lee or do an* is \ erv 
diit-'ieiit. 1 m iiiu ot milch hioa(ler, iina'(‘ 
t''''un hiiild, and with \er\' larue (Wes 
tint <pilte meet ill the middle of the 
1 MT"" 1 '"'^ " 1 ' the head : he al.^, has ih(* 
hind lr-_r dillhivnt ly shaped. The Idrin of 
t hi> liiiih onalT's t he niah* of J, ,1 

t'' i"’ d I ''t 1 1 1 y 11 1 >he( I li'an t In* «'< a’resp 4 anl ■ 
iiiL'^ sex ot allied '^pei K's ot tin* m’lins. 

We are indeht*<l to Horne f(a- some 
]• I! t ieiilars as to t he hahit s. of J. 
an allitMl ITr-t Indian sjM'cies. He inhains 



Kie. v'.'., PurliMii- of liiii.i-foa, 
i, *■! liiMi.-. ‘J. of AMik.T, :j, 
• I *)| 1 l)t' limit V' })«•(' ; 

-'■O'- "11 tlif ]..| 1 . mitfi- 

t'M MS : t(j) tin- liu'lit. imuT 
'lij, .,t til ia: h, 
Jii 't St ( ‘iikI joint 

"f tar 10. 


II' I lot thr-r lio'S L'lv.'iily (li>fiunii.- I.iiildinirf;, Kucli ;iK tlic Taj Malial 
at A ji-a, liy atta.-liiii- Uiair f. tli.f marl, la' arclics, 

ami aiv so ].arliiiari.,iis that it is almost iisalass to tlastroy tlic’ 
If'ts. I his ho- IS Saul to ha so sava^a in its <lis]iosition that it 
I aiinot ha ilomastiaatad ; it attacks tlia s],aringly clad llinduns 
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with j^roat ha-ocity wluai they disturl) its nest. Xotwithstand- 
in^' its iiielinatioii and powia* to defend its soeieties tliis Inseet 
appi^ars to ht; destroyed wholesale. Colonel lianisay failed to 
(‘stahlish liivc'S of it, heeause tlie Inseets were eaten \ip l)y lizards. 
'fh(‘, er(‘sted ]ioiu‘y-l)nzza.rd carries olf larg‘e portions of the eonil), 
and devours it on a, hraneli of some tree near l)y, (piite r(\u;ardh‘ss 
of the stints of the l)e(‘s; while the Ibndness of hears for the 
honey of the “ Dingar,” as tliis species is called, is well known. 


Notk 'I’o It SS : It lias just, hciai discovcivd that a most romarkaldr 
symhiosis, with sti'uctural modilication of tie* Ium-, (‘\ists hi/twi'cii tlu* h-mah's 
()[' Xjlloroptf, {)[' tko. Oriental siih-gciius Kopforfho.'foiim, iwid cortaiii Acarids. 
A s[uM'ial chamln'r, with a small oi’ilin* for ontry, i-xists in tin* alxlonmn oj 
the hcc, and in this the Acari are lodged. — Sei‘ l\*rkins, /'wd. d/ag. .\x.\\. 
IS!)1), [) ST. 


Xore 'I'O P. HO : reh*rring to the haldts of soeial wasps in warm (‘ountries. 
'rh(‘ ant i<‘ipat ion we ventnrc'd to indnlgt* in is shown to he eoriM'et hy tin* 
i*e('i‘nt ol)S(‘l■^’at ions (tf Con ihering.* lie states that .social wasps in Biazil 
may lu* divichnl into two gr(*at groups hy their hahits, viz. h Summer com- 
munities, lasting foi* one year, and founded annually h}' fertilisi‘d females 
that have hihei-nated example*, /'o//.dc.s* ; 2. Peri'unial communities, founded 
hy swarms after the fashion of hee colonii'S — examjile.s, (JIka rfennis. 

^ ^inn. Xnf. Ilisf. (0), xix. 1897, i». 13G. 


Note to Vol. V. Vi\ 545, r)4() : The devidopmeut of Knrijrt^is fusdrolHii 
has now been studied by Marclial, who lias discovered the existence of 
emhryonic dis.socia't ion. The chain of emhryos and the epithelial tuhe in 
which they are placed, are formed as follows: the Knrifrtiis deposits an egg 
in tlu* interior of the egg of the H ijinnioDunda. This does not kill the egg 
of tlu* Lepid<)[)t(*ri)n, hut lH*comes included in the resulting cater]>illar. The 
amnion of the (llialcid egg h'ligtlieiis, and torms the epithelial tulu* ; while 
the cells within it liecoine dissociated in such a way as to give rise to a 
chain of embryos, instead of a single embryo. — CJ\. .Ic. I\tns, exxvi. 1898, 
p. GG2, and translation in Aaa. Nat. 7/T.d. (7), ii. 1898, p. 28. 
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Division II. Diploptera Wasps. 
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1 ills division df ]lyiiiriu»|»t«*r;i includes tin* tnu* \vus]»s, l>ia not 
I he l(i>S()ri;il \v;is]is. The nuine ;i]))>lied lo it has ])e(*n su;iL,a‘ste(l 
hy the laet that the front wiiiLts hceonie doubled in the lon;^^ diree- 
ti'iii wlien at rest. So as to make tliem a|>j>ear narrower than in 
iiinst other A<‘ule;tta 1?7;. I'his eharaelcr is unini])ortant 

in lunction so far as we know/ ami it is not (juito eonstant in 
thediv ision, since some of tin* Masai idai; do not exhilut it. Tin* 
• liaiiirtiT rfai)jM‘ars otitsidr Uk; I in tlic <,'cnuK AcMap.vyn'.s 
a iiifiiilHT <p|' till' Chalciiliilac in iJii' jiarasilic scries of Hynicn- 
I'l'tcra — the species of wliieli <,'reatly resenihle wasjis in coloration. 
A lietter character is that fiirnislied l,y ilie well-inarkwi angle, 

' ■T.inyt has Mif-n.'.-tfl tli.at tla- fuMing is done to kfi-p the delicate hind-niargius 
the fi'ojjj I'rayoJ. 
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loniKMl l)y ih(* proiiotuni on i\nt dorsal pari (1^'i^-. i;y a 

^i;laii('(* at this part a I )iydopt(T()us Insect can always l)c r«*adily 
distin;^uislic(]. 

''riirc(‘ laniilics ar(‘ at ]n‘cs(‘nt distin^-uisluid in tlic l)iploptcra, 
vi/. lMiin(‘ni(la(‘, \'(>s[)i(lac and Alasaridac. A \'(3 anli(dpat(‘ that 
Faini(‘nida(‘. and \"cs[>ida(‘ will nltiniatcly 1)0 found to constitute 
hut one laniily. 

Fam. 1. Eumenidae — Solitary True Wasps. 

Chtu's oj till' Jrrf fiuifjint or tnfut; iiiiildlr iihlur v'llji onhj our 
spur Iff tip. I^oriiit assnnhliiifcs <f rr. not jonned, u ml tJirri' is 
no irorh'i' r-rnsf i\ the dnfirs of iicst-ro/istrmdioii, rtr., hri mf 
p!' rj nr inrd sotrtij tnf f h r j'r imdr. 

Tlu^ Kunionidao, or solitary was])s, an^ very little noticed l)y 
(he ordinary ohserv(*r, ljut tiuy are nev(‘rtJu‘l(*ss more' nunuM’ous 

than th(', social \h‘spidae, about (SOO 
s))(M*i(‘s Ixung known. In llritain \\n 
hav(‘ sixteen sj)eci(‘S of the solitai'v, as 
against sev(*n of tlu‘ social was])s. 

Itunienidai^ (‘xhil)it a ('onsiderahl^*, 
diversity in foian and structure; sonu' 
of them have the ])(‘dic(‘l at the bast', 
of the abdomen very (don^ate, whih' 
in otliers this is so short as to bt' 
im])(‘r('(‘])til)h' in the ordinary ])osition 
ot tlu; body. A i’e})etition of similar 
dilferences of Ibrm occurs in the stK'ial 
wasps, so tliat notwitlistanding the 
differeiu'e in habits there seems to be 
in tin* position of repose, to no satistactoiy way of distiimaiishino' 

show loldiiig. 1 ^ 

the members of the two families ex- 
cept l)y the structure of tlie claws and tibial spurs. 

Fabre lias sketched tlie ]ial)its of a spet'ies of Eumenrs, 
probably E. inniiiJorniLs. This Eaiiicncs constructs with clay a 
small vase-like earthenware vessel, in the wnlls of which small 
stones are embedded (like Fig. 28, 1>). This it lills with food 
foi: the young. The food consists of caterpillars to the number 
ol fourtet'u or sixteen tor each nest. These caterpillars are 
believed to be stung l)y the parent-wasp (as is tlie case in the 
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' ' h." t, A. "I n,(>, 
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' Tlir '!IH|M ||.|r.l ,.i;i_. 

> ti,.- U., |. ; A. fh,. . ;,f, )■- 

. (Alt.i AikIiV.) 


»>'i -I Ili<‘ ,,f tin- il.n-iMl : hvil.is 

tllnr, tl„. Ihllr ,r,.aluiv lia.-^ s,, mu.-li ilinvasrd in si/,. 

I, ,|,a, „ isaM,. t,. tak,' its placn ann.in^st, ll„. lon.l 
danusT ..I , nisl„.,| 1 ,,. ,i„. nia.ss, and il afterwards 

Ciiniileir.s 11.^ nieiainuri.il,, sis in lli,. usual manner. 

->f A'"/,ua„.s'eon.stn,cf vas,- 
like n,.sis; A, I,.. ,v..v,.r. a.euniinu k, an in,]ierfe,.t, 

-■ven l,y J'erris, makes with earth a .dus.d nest „f 
>nv.,ular sh.ape, ...untaininu three eells in one nias.s. The saliva 

'“e^e l.udders has the ,,uwer of aetinu as a eement.and of 
fmminu with llie elay a very im,,enetral,le material. One 
I'luo. 1,. ill,.; <H-eitrs in Jlritain. The elav 
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iu‘sts ( Ki^^ ^•)) of tins Iiis(3ct are‘ oft(‘ii jiltaclied to the twigs of 
slirul)s, wliile those of the two species ])i‘eviously iiieiitioiied jiie 

usually place.d on (jhjccts that offi'r a, 
large suifac(‘ for fixing the foundations 
to, such as walls. According to (Joun*au 
th(‘ larva of this vS])ecies forms in om* 
corner ol’ its little afiode, s(‘pa,iat(‘d hy a 
])artition, a sort of dust-heap in which 
it ac(',umulat(‘s the various debris re- 
sulting 1‘rom tlie consuniption of its 
stor(‘s. 

aec'ording to IIoriK*, 
constructs in Hindostan ('lay-m‘sts with 
V(‘ry delicate walls. 'J'his species jiro- 
visions its nest with ten or twidve gremi 


Ki( 



KiWU'tirs 


comtid/ti : A, tliu iicst 
iittaclicd to ^\oo(i : B, do- caterpillars : on oiu' occasion this ol)- 

tiK'lu-d, showiii^f Om' larva. i /* n • i 

n, the larva ;/>. the parti- took troiii one Cell eight greeii 

tioii ot the coll. (Alter cateritilhirs and one black. Tt is niiicli 

1 , . ... 
iittacked by parasites owing, it is 

thought, to th(‘. deli('acy of the walls of the cells, whicli art* 

easily pierced ; IVom one group of live cells two s]H^cim(ms only 

of th(' A'////ooo\s were reart'd. 


with nunierous sub-genera, tlie names of wiiicli 
are ollen ust‘d as those of distinct genera, includes the largvr 
part ol tlu^ solitary wasps; it is very widely distributed ovt‘r the 
eartli, and is represented by many ])eculiai’ sjiecies even in the 
isolated jVrchipelago of Ifawaii ; in llritaiii we liave about lifleen 
spt‘cies ot the genus. Tlu*. Odi/urrtf.^ are less accomplished 
archittH'ts than tlu*. sYiecies of Eiinu ncs, and usually ]>lay the 
more Imnilile parts of adapters and repairers ; they live either in 
holt's in walls, or in posts or other woodwtirk, ov in Inirrows in 
tlui earth, or in stems of plants. Several species of the sub- 
genus Uoplopus have the remarkable liabit of constructing 
burrows in santly ground, and tbrniing at their entry a curvate, 
Iret'ly ])rojecting tube placed at right angles to the main bur- 
rt)w, and Ittrmed of the grains of sand brought out by the 
Insect during excavation and eeinented together. The habits of 
one such species were descrilied 1)y Eckiumur, of another l>y 
-Dulour; and recently Fabre has added to the accounts of these 
naturalists some important information drawn from his own 
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nhsn Aalions oii (f. ,• lufi^rniK. This Insect. ])rovisiniis its celi 
with small eater|*illars to the iiumher (»!' twaaity t»r upwanls , Fii'. 
~-S. A. f I he v'Z'A tl<‘|M)sile(l helnn' tin* nest is sineki'd with fund ; 
il is suspended in sueh a manner that the siisj)ens()rv ihivad 
■ illows the euti^: t»» reaeli well (huvn t«»wards the hoileni ef tin* 

< ••11. 'riie eaterpillars ])laeed as {\ uh \ in t he nest are all curled 
up. ••aeh forminu .i rin- apj>reximately adajMed i,» the ealihiv (»!* 
^1'*' l^dire 1m lit'Ves these eatelpillais to he ]»arllv stupelied 

hv slin-iiim’. hut the act has net h(*(‘n ohserxed either hv himself, 
Dntour. 'hhe lirst. ealerpdlar is eaten hy the wasp- 
l.irva In. Ill its point of suspension ; after this lirst meal has been 
made the larva is sn}.])osed to undergo a elciiiLtc of skin : it then 



■il'-mil'MiN till' a.ssi.st.iiici. of tlu' Mis]K.nsorv tiiivad, tnkiii;^ u|. a 
III tlif vacant, cliaml.cr al tin. cn<l d' tli<- cell an. I diaw- 
ni- llic cat.Ti.illais tn its.df nne l.y nnc. This ai lanecincnt, 
{.ciiuits the cati'i|iillars l.. he e.insnine.l in th.' nr.ler in which 
they Were ]da.cl in th.. cell, s., that th.- on.- that, is wakesl nn 
ac.'.iunt of Its haio..r period .,f slarvati..n is first .|,.vonred. 
1. thinks all th.. ah.,v.. p.dnts are ..sseiitial tn the Hii(.e..sHltil 
.«lev..loptn..nt ..f this wasp-larva, the .siisp..nsion i.rntectino the eo.. 
an.l the y.Mino larva fr.,ni destrnetion hy jnessiire ..r ni..v..inent 
ol th.. cat..rpillar.s, wliil.. the position of th.- larva when it h-avs 
the thr..ad and takt.,s its plae.. on the lloor of the eell (.nsures its 
fopuining the f.wa in the order of iiitr..duetioii ; besides this the 
cat..rpillars u.sed are of a pr..’,i.r size and of a species the 
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iiidi VM(1 ujils of wliicli li;ivo tlu* ot rolling tlieiiis(‘lvt‘s u]) in a 

riii< 4 ’ ; wiiilii, as tlie (*alibr<‘ tlie tul)e is but siiialb they are 
uual)le to strai.< 4 ‘]iten theuiselves and move about, so that their 
('ousuiii])tiou ill ]»roper ord(‘r is assured. Souu' i u ten's tiuL!,' 
points in th(‘, liabits oF an allied s])eeies, 0. {PterorJirllv^) 
hav(‘. be(‘U olist'rved by V(‘rho(dr; the Faets as re< 4 ’ards tlu‘ eoii- 
struetioii a, lid provisioiiiii;^^ oF the C(dl are almost the saiiu' as in 

0. rrjiifot'iiii-^. The s])eei(^s oF Od// firms are very siibji'i.'t to the 
attaeks oF parasites, aiul are, it is \V(dl known, destroyc'd to a.n 
(‘iiorinous (‘xtiait by ( ^hrysididai'. \(‘rhoell says that the! was]) 
in (pK^stion su])])li(‘d Food inueh inl(‘st(*d l)y (‘iitoparasites ; lni th(*r, 
that a tly, A rt/if rif morhii, sniiLatu, taki'S advantaei' ol tlu‘ hal)ili ot 
the. Odjjnrms oF h'avino its nest o])en during* tlu'. ])roei'SS oF ])ro- 
visioning, and deposits also an I'gg in the lu'st j tin' Othf nr rus 
s(‘(‘nis, howiwa'r, to have no })o\V(;r oF diseovering the laet, or mon* 
])roba,bly lias no knowh'dge oF its nu'aning, and so eoiudiides the 
work oF elosing the' eedl in the usual way; the e'gg oF the' 
Arififi'oiiiorJui haU'hes, and the maggot ])rodueed h'eds on the' 
(-ate'rpillars the', wasp intended For its own olFspring. V(‘rhoeFF 
observi'd that the. e‘gg oF th(‘ wasp-larva is dt'stroye'd, but he' eloe's 
noli kiiow^ whetlu'r this W'as deaui by the mother Arififroinorlxi or 
by tlie' kirva hatehe'el Freim her c'gg. halire^’s observations eui 
ailie'el spe'eie's e)F I)i])te‘ra renele'r it, hewvewe'r, highly ])re)bable that 

1, he', destruelion is elFecte'd by the young lly-larva anel not by 
the' mothei'-lly. 

Air. \l (\ L. Terkins once observe^el several inelivieluals oF e)ur 
Ih'itish (K rul/osiis Forming their lu'sts in a elay ]»ank, and pro- 
visioning them with larvae, ne'arly all e)f whiedi we're* ])arasitised, 
and that to sueh an extent as to be eviele'iit both to the e'ye anel 
the touelr. In a, Few elays aFter the was])s’ eggs were laiel, swarms 
e)F the*, minute jiarasites emerge'el anel le'tt nej teioel teir the*! Ody nr r ns. 
( hu’iously, as it Nvould seem, eertain ol the parasitiseel and storeel- 
u]) larvae attenipteel (as parasitiseul larvae not inlreepie'ntly elei), 
to pujiate. From whie'h, as Air. IVrkins remarks, w^e may inter 
that (e)wing to elistemtiem) the act ot paralysing by the waisp had 
been inelleet ual Air. Perkins has also observed that some oF the 
numereius s])ecies e^F Hawaiian Odynevns make a single mud-cell, 
vei’v like the pe)t e^t an Phi inriirs^ but eylinelrieial insteael eit 
spherical. This little vessel is often placed in a leaF that a 
spider curls up; young molluscs of the genus Achat tn cl hi Am 
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WASPS — r.rMKNIDAi: 


;i\ lil I rs I >1 1 his slirllrr. sn I li.il a c u rit ms « (tinny is hiMiicil. 
( < 'iisi^liii'j nt tin' ihliiihi'ii.s ill its jmt. «'l masses nt the vniiiiL: 
>jii(li'is, and <'t tin' little nmlluses. 

liniin' has !(‘e(»i'd(‘d that the Mast Iinliaii I'Hinfuni is Itanl 
<•!' a\aili!iu' il>elt‘ nt' holes in dnnr-]io>ts where lai-^' seitAVs ha\i‘ 
hreli ; .illel- the Imle has hetm tilled witll limvisinlis, t lit' nl iliee 
i> ((>\e|ed n\er le\(‘l witll tln‘ Slllt'ace nt‘ I lie wend SO llial it 
(dudes huinan ehstn \ at ieii. It is ne\ ert heless disen\(‘i'ed hy an 
h hnemimn-tiy whi( h pierces tin* enveriiiy with its (»\ip(tsilnr and 
(iepn'-il s ;in e-je w it hill. 

'I'lie -cniis is pt'cnliar t»» Australia and iinlndes s(nne 

N'ly tine ,s(ditary wasps, ha v inn snim'W hat the appeainiiee nt' \ery 
lat'ji- n.1 1 / in r I/s : tliesi* Inst'ets cniislrnet a heanlit'nl in'st with a 
pinjei tiii'^ t’nniiel-shaped eiilraiiee, and ef s(t laiLte a si/i' that it 
liii’jhi p.iss Inr tin* hahitatieii nt’ a enlniiy ef sneial wasps; it 
ajipe.iis. hew(‘\er, that thislarue nest, is jcally feriiieil hy a simple 

fell I. lie. 

1 he Species (d the ecims li li /f/fih t // in an* also et insect ieide 
h.thii-, and apjiear te prefer the stems nf pithy plants as t he 
llldll- Inr the de\ (dnplnellt ef the i^elieiatieli that is in fnllnw 
them. Liiditeiisl ein says that a female n|‘ the Imiinpeaii //. 
nrolnfitiii t’nrm.s lifteeii te I wciity cells ill sindi a sit nat leii, and 
de-.tr<'ys led In lMmI eateijiillars, and In* siipuesls that, as it is 
e.i-\ te eiieeiira^e t liese Wasps te lies! ill a siiitahle spot , we should 
ntilix* tliein to tiee oiir Liardeiis Ireni calm ]»i liars, as we dn lats 
te (dear til e mice from onr a j»ar( meiil s. 

1 he i'.asl Indian J!, cn r n<if no m s« ciiis to ha\(* \(‘r\' similar 
hahits to its Imirojieail eoneeller, adapt iliu I’er its use the IndloW 
stems nt hainhnos. Ifoiiie has ree(»rded a eas(‘ in whiidi a feiiiah* 
<d this Spei ies took possi'ssinll of a stem in whii h a hee, MiijticJiilr 
h/inif,i^ had already const ruet(*«l twoe(‘Il>; it lirst toriiied a parti- 
tieii <d mud n\er tin* s})ol oeeu]di*d hy the hee. this partition heilie 
similar In that which it makes use of for sejiaiatiiie the s])ac(*s 
intended for Its own youne This sj»eeies stores calerjdllars tor 
• the Iteiu'tir ot its larvae, and this is also lh(* case with anotli(*r 
Kistein speci(*s, U. iiifii] nJ n m. Idiis latter Insect, liowe\er, does 
net iiidilieat(* in the st(*nis of jdaiits, hut constnicts clay cells 
similar to those of Konunfs^ and fixes them firmly to wmod. 

Irnntn inn is said hy Sir Itiidiard Owen to obliterate 
luernglyphk- inscriptions in Kgypt bv its lial-it of building nunl 
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iirsls nnioiiL;\st ^Vii individual of this wasp was found 

])y J)i‘. liircli whon unrollin^f a niuniiny — “ Tlioro Inung uv(‘ry 
reason to l)(*liov(i tliat tlio Insoot had nunaiiusl in tlie position in 
whioh it was found (‘V(‘r since the last rites were paid to the 
ancient J'],ny[)tian.” 

Fam. 2. Vespidae — Social Wasps. 

rVe/r.s oj fhr Jrcf, sun {tic, unfhrr totdhrd nor lo'jid, nriddlr tihioc 
irifli. ii/o .sye//*.s (d thr tip. /nsrcfs Iirinif in snrlrtieH, fnrni - 
inij (I roinnion dirrUinif of n juipcri/ or i‘iird-1ih-r niofrridl ; 
ror/i, (/rnrnd loih conHist.s (f niidrs <nid Je/nalrH onil of iror/i'rr>i 

~ I m p!' rj rrt J cinidrH — thol ossist tlir rcprod iivti re feniale In/ 

(firri/ini/ on the indnstrhd oeenpations. 

Tlui anterior wint>' ])()ssesses lour suljiua rhinal cells, as in th(‘ 
Kunieiiida(‘. 'fhe attcuition of entoinolo^i^’ists has been more 
dinu'ted to the liabits and architecture tlian to the taxonomy of 
these Insects, so that tlie external structure of th(‘ Insects theni- 
s(‘lv(‘s has not binm so minutely or extensively scrutinised as is 
di‘siral)le ; d(‘. Sa,ussur(‘, tlu^ most importaait autliority, leases Ids 
(dassilicatioii of th(‘ Insects themscdves on the nature of the nests 
tlu;y loriii. 'rii(‘se hal)itations consist of an eiiV('lo])e, protiMliiiL;' 
c(dls similar in Ibrm to the cond) of tlie honey-bee, but there is 
this importiiut difference bidweiui tlie two, that whilii the bee 
forms its comb of wax that it secndi'.s, the wasps make use of 
])at)('r or card that tlu'y form IVoni fragments of vegetable tissue, 
— more particularly woody fibre — amalgamated liy means of 
cement secreted by glands ; the vegetable fragments are obtained 
l)y means of the mandililes, the front legs playing a much less 
important ])a,i’t in the economy of the Vespidie than they do in 
that of the bees and fossorial Tlymenoptera. 

Ju most ot the nests of Vespidie the coml) is placed in stage's 
or stories one above the other, and scjiarated by an intervening 
spai'i', but in many cases there is only one mass of comb. It is the 
rule that, when the cells of the comb are only jiartially formed, eggs 
are deposited in them, and that the larva resulting from the egg 
is fed and tended liy the mother, or by her assistants, the workers ; 
as the larvae grow, the cells are increased in correspondence with 
the size of tlu* larva ; the subsequent metamorphosis to pupa and 
imago taking place in the cells after they have been entin'ly 
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, Tli»* Mipplird is <»r a \aiit‘(l natiirr aicc udiii'j: t<» 

lli.‘ sjucics. ]>ciiiu rillirr animal nr \cL;vlaMi\ nr 

Allli"n'_;li tli(* iM'slsnt tlin social wasjts arc vt'i v clalmrati* cnii- 
sl 1 Uti ii Ills, \r[ tlicN’ SCIVC th(‘ ]'m|insi‘S of till* Insects inr nlilv a 
siicjlc siM-iiii, 'I'liis is certainly tlm ease in our own counliy. 
Ilric cat li not is cmnniciiccd l.y a single leniale nr ((iK'im ; she 
at lii-t ]Matnrms unaided all tin* duties tor llu* inauguiat inn nl‘ 

r:<;. ;n. S.vtinn Ml' the 

''illiIeM-.nie.iik Jif't Ilf I he 
I uliMiii'Il W .'Cli. I ' 

i/< ill 

(Alter , 1 . One 

Ilf 1 he ( ham tiers n)' an 
ant'.s Ix-st. irs /f,> 
jilai e< I a h()\ (' the w a .| is’ 
lieU : pH't to W hle]| 

the lir-I att.ichnieiit nf 
t lie i!i ''I \\ as made ; <\ 

‘ I ( ( niilal \’ atlai'hmriits ; 
a, the tii.-I maile atta. Ic 
mi nt : / . a tlinl w it tnn 
ihi- »ii\il"ii(s (,| the 
III a ; /.l])i‘ ehnd siisjicti 
• 'iiy )i|dal Ilf the -I I niid 
Ia\ I r III riimti ; '/, latn il 
ealh I l< - ; //, nnr nt tlie 
^|•|■lmllalV |il!!ai> III 
'll 'IM li.-l' HI l et U ei 1| two 
lavi-l' III lomh; /. the 
hlMl' of Wa-|i )ia|ii| 
li'l mnu’ tlie I livehilie of 
m-st ; ,/. \aiMnt spaer 
lound the nesi ; /.. Hints 
that li-ll to the l.Mttom 
dnrine tin- \voi h o| cx- 
ea\aliiin ; /, numi ioiis 

la r\ ai' "I a ll , l‘i ifuiti i/iu 
vi-rtieally in yToiiml tem-ath the m-st ; //A to //C, tin hiMn - i.j • omh, 

in . - tia- eidls are imiieati'! , in aA'.a!' 0 \e thi- mam Imoile. the a| I aH'^'emi nt. of tlir 

the-- IS !!s f.-imiii:,' tin- i •imna-n' i-ment of the niw ]a\er of rmiiti, is s),f,un ; /c 

jja’h-M III a.i r. s- irum snrfae.- ; n. l-nri'eA of .i mi.).- ; intei val of ‘.M) mm. hrtweiai top 

01 n- 'I aial swrlae,- ; y. lu'iadit of tii.- m , Idd mm. 

iitlm enliinv ; she lavs the inundation of tin* eclls, deposits the 
in ihciii, feeds tin* ynum:, «ind thus reals a hi’ood of wni’kers 
itliat at once assist her, and for the i’uture relieve lier nj‘ a eon- 
i'Bid' f a]ih‘ ]M(rii(in of hm* former oeeujmt ions ; the nest is dy them 
ntidded to ami increased, till tli(* eold \veather of the aiitnmii is at 
^•haml : at this time many mal(^s ami females ai’e jtrorlueed; flat 
fcold Weather either ilestroys ilje inliaVatanls of the nest, or in- 
'■> tlieir vitality so tliat it is impossidh^ for them to pursue 
|sueerssftdly tlie avocations necessary for their sudsisteiiee, and 
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tlu'y succunil) to adversity. Tlio young females, liowever, lii1)er- 
iiat(‘, and (‘aeh one that li\a‘S through the winter is tlie ])otcntijil 
founder ol‘ a new ii(‘st in the way we liave already deserdied. It 
might he su|)])osed tha.t in tro])ieal countries wdiere no cold 
season occurs the phenonuuia, would l)e dilferent, tliat the colonics 
would he ])(‘rmaiient, and tliat tlie. nests would he inlia])ited until 
tluy were worn out. J)(‘ Saussurt*, howt*ver, informs us that tliis 
is not tlH‘ casi‘, hut that in the troj)ics also th(‘ colonies dic‘ olf 
annually. ‘‘ Th(‘ mvsts aie al)andoned,” lie says, “ without it heing 
])ossihl(‘, to dis('OV(‘r tlu'. r(*ason, l‘or a[)})areidly lautlicr diminution 
of t('mpri-;iture nor scaacity of food cause them (the Insects) to 
sul](‘i*. One is tem|)t(‘d to su})])ose tliat the death of the ]]is(‘cts 
is th(i r(\sult of 11 ])hysiological nec(‘ssity.” 

Nests of Social Wasps. — In Imiiojk* wasps’ nests disa])])('ai' 
Vi'ry soon athu’ the}' aac d(‘serte(l. As it would at)p(‘ar from de 
Saussur(‘’s conclusi(nis that in t he t]'opi('S as well as in the tem])erate 
i'(‘gi(.)ns the- rule is that tlie colonii's enduia^ onl}' a ])ortion of one 
y(*ar, and that a new lu'st is commenc(‘d hy a single Ihiindei’ once 
in twelve months, it is a som(‘what remarkahh^ tact that sonii* 
(ropical wasp-nests aaa* miU'h iiiore durahh* than the lives of tlu* 
inhahitaaits re([uii*(‘, so that solidly const ructed nests ai’e ol’ten 
found hanging to the tn'es long alhar they ha\e been d(‘Sert(‘d, 
and an* sometimes overgj-own with moss. Ouming has I’ccorded 
the fac't that lu* found in South America an old wasp-iu'st that had 
h(*(‘n taken posst‘ssion of hy swallows. We- do not assign, how- 
evei’, much importamai to the views of d(* Saussun*, ])(*('aus(‘ wi* 
may antici])ate that emjuiry will reveid niucli variety in the 
hahits of trojucal and sulctropical wasps. It is known tliat 
sjiecies (*xist that stem*- up honey, after the fashion of hees, and. 
von Ihering has recently slunvn ^ that in Brazil, species of sev(*ral 
g(‘nera lorm new colonies by swarming, after tlie nianiu*i* of liees. 
So that it is possible tliat certain colonies ma\' remain for a long 
])eriod in the same nest. 

i\Lucli nion^ variety exists in wasps’ nests than would he sup- 
])osed proha) )le ; those fornu‘d hy some of the tropical species of. 
Yespidae are enveloped in so solid and lieautifully constructed an 
envelo])e of papier-niai'he, that they resist wdth complete success 
the.toi'ri'utial rains of the tropics; while some of those found in 
our own country are made of extremely soft and delicate yiaper, 
^ ^oo/. A/i:. xix. 1S9G, p. 449. See atso note, a/ifi’a, p. 70. 
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wliirh is i liidly Lrlaiidiilar iiroducl s. Our liritisli 

\'('S|iid.i(‘ miiiil'rr only ri^ht sjn-rios. all ItohuiLiiiiLr to the oiu' 
Utuiiis and y(‘l tluy oxliilul throo dillrroiit iiiodrs' (.|' 

11 idi lical ioii. W sjxt rnlifii I. <f* rnnf n loi and I. Im m 

siidh'i laiioan Hosts, \vhil(‘ r. ///‘Z-o/va, r. .s////-<'.s7/vs and J\ nor r> 
siisjtoinl tlioir lial >it a t ions iVoni (ln‘ luanolios ot' Iroos, liuslio>, or 
slrniiy annii.d ]»lanls. / > .<i»i rroh/'o, (Ik* Ikuik-I. usually adopts 
an iiiloi'iuodiato ooiirsi*, Idmiiiio its im*sI alto\o yi'ound. luit in a 
.-pot wlioi'o it is ]>rot(‘( tod and oonooalod. 

Tlio laxoiirito lialutat of this joniiidaMo 
liisool i.- tlio intorior o| an old troo, luit 
tlio hornet will s<tniotiinos a\aii itself of 
the proteetioii ol a thatehed rotil. Itolh 
it and olhel' arhoi'eal speeies aie said. 
howiAiU', to oeeasioiially iiialvo suhier 
raiiean nests. It is aseertained (hat 
r o ridcff, the eiuhth sjiecies, is an 
in([uiliih\ 

I )e Saussuro,^ the inonoor.ipher of ilie 
sorial w.isps, elassities llieiii ac'eordinu' I" 
the areliitect ure of their lU'st.S lie eslah- 
lishes thre(‘ oroups: (1; Steloeyi taivs. in 
whieh till' hiveis of eoinh ai'e not <on- 
ihMied with the en^(•]o]M^ hut are siip- 
jiorled hy ]iillais nuide hy the wasps 

1 ; 1’ Poeeiloeyt tales, an unsalistac- 

tory uidiip of which the ehi«*f ehaia< tel- 
ist ies apjiear to he that the nest is always 
eoxau'ed hy an einelojie, and the eonih is 
silppoiled hy an ohjeet sUeh as the hralieh 
of a tree, round, (»r on, whiell the enVelo]»e 
is ]»laeed Fio. A IV 1 01 Fhia^nuH-ytlares, • • (itr.'iu-o. 
in which the layers of etuiih are suppoit<*d, ^ • ' ■ ' ‘ 

in part or entirely, hy the eiivelojM* ol the no t, eoiuinunii alioii 
heino hy a hoh* in each l.iyur of the eoiuh fFiy. ‘hi . 

de Saussures elassitieal ion is far from sal i.-j‘aetory. Thorr* air* 
iiMiiy social wasps that eonstruet nests de.-t it utr* of any ]»i’opcr 
onvclope ; as an t*xaMi}»l(* of this, we ijia}' iji^'iition the spe( ies of 

’ d>:s S'jrlah:', Geiji va, plates 

i. -xxxvii. 
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llic aJmndaiil ;4(‘iius I^tHsfrs ; lli(‘se Insects make liexa^amal e(‘Ils, 
oi' |)a,])er-lilv(‘ ma.t.e.rial, tdriiiinti; a,n in’i^ifiilar eonil), or mass, 
attached to hushes ky n stalk m‘ar its e(‘ntr(‘ ; thest; lu'sts art* 
]>laet‘d so l,h;d; t-h(‘ moutlis ol‘ tht‘ ojK'ii cells look downwards. 
Tin* s|)(‘ei(‘S of Isrif /tit(f((sfrr f Fiif. ♦hi j mak«* layei-s of eomh, eon- 
neet«‘d hy a, pislit'cl, hut without any envelojte ; thest* Insts-ts 
form a, st'claon ol St«‘loeylJ.ar<*s calltMl ( ly mnodoiiK's. 

Most of th(‘. iH'sts of th(^ l*o(‘eihK.'yttan‘s ha\'(‘ oidy a siimk* 
layt'r of eoiuh. Tla* was|)s of tla* L;-eiH‘i;i Si/in>rcii and rnli/hiit 
ha\’e tie* hahit, o|‘ s| >r(‘ad i n^‘ a, lay<a* of cells on a k“af, or on tlu* 
hark of a Irt't', and ol‘ e()verinL;- this with an en\'elo])t^ that is 
|)iere(‘d ]>y a. sin^h* oriliet*. oidy, hut that do(*s not/ rt'st on the 
(M'lls, and so allows eireulalion of thi* lns(*ets In'twei'ii tlu* (tdls 
and tie* eu\a*lo|)e. ddiis a])|)(*ars to hi* the a rra nL;'(*m(‘nt/ in a 
nest of ^iiiioira vijtiin’n |)rt*s(*i’ved in tla* Ihilish Museum; in 
this eoiist-ruetaon a laro(‘ layer of cells is moulded on the hranch 
of a, ti’ce, whose contour, for a. length of two oi' threi* leet, it con- 
si*(pi(‘nt/ly follows: whih* outsidt* t/he mass tlu*ie is ])lact*d a con- 
tinuous (‘iivi'lope, l(*avini;’ a consid(*rahle distanct* hetW(‘en it and 
tlu* cells. 

It- woidd h(' im])ossihle in the s[)ai'(‘ ai our disposal to oivi* a. 
satisfactory account of all tin* foians of was])-nests, and we must 
thert*for(' i’(*ft*r tlu* student to di* Saussui’i‘’s work, conlinino 
ourst*lves to ii brief noticr* of some s})ccially int(‘restinL;‘ forms. 
Tlu*. hahitation of t lu* Brazilian VaUfUlu { )! j( r<t fh t rn) s'.'tilrlln r'c-^ 
is a vt‘ry solid, (dosed structur<‘, coveo'd (‘xteiaially with iouL!:h 
knohs Ol' angular projd'ctions. Althouuh of V(*ry lai'Lii* sizi* - 

it may he upwards of two f(‘t‘t in h'lioth - dt is suspi*uded from a 

hranch, and has hut o>u‘ oritiee: tlu* arrang(*ment of the comhs 
in tlu* 'interior is that of tlu* lMiraitmocyttart*s, tlu*y heinij; 
iirmly attaclu'd to tlu*, outer euv(‘lo]H*, and so placi*d as to form a 
curvc'd surface, the convt*xity of which is downwards : the nund>er 
of was|)s in a W(dhd(*V(*loped lu'st of this kind must he V(*iy uavat. 
This sp(‘('ies is said to he a honey-oat herino w'asp. 

One of t he best known of tlu* South Aiiu*rican wasps’ nests is the 
construction ( Ki.r;'. ‘>.‘>) of (7/ur/'evv //s ; these lu'sts are so 

r(*oulaidy sha]H'd,and formed of ]>apu*r-mache so com])act and solid, 
as to look likt* stone : this edifice is attached in a very firm manner 
to t he luanch of a tree, and lias a single portal of entry lieneath : 
its interior arrangement is much like that of HcutfUnrU. 
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!'t ! lie hraiK'li of a 1 I'ee. 

The llt‘As of the llisi‘(ls of (hr tiVllllS /A/z/Ao/ whirh \M‘ 
iii\o aIrratU iiiriit ioiiril as located hy de Saussiirt' in his imsalis 
I" !o!\ ‘Jl'ollji roeei|oi\t tares ll.^liallv lia\e .^OIIHAS liat, the follil 
ili'i "l/e of |t(-ars or ajtjiles Sl|s|iellde<l to twiulS of trees ol‘ hll^hes ; 
iho.m liiilr hailitatioiis eoii>isl, of masses of cells. \vra|tjte<i in 
Aa-ji |- (per, in w hich there are one oi- more oritiees for iicjiv-s and 
Jit '". Sniiih ."ays that the comhs in the n<'sl (tf /'. ///////o/zzz 

Ilf »'( the most c\(.jnisitc const laiet ion, and that it. is hy no 
nieii)'' ,in niietimnion eireunistanee (<» lind the outer en\flope of 
dif n< >t o! nanieiit e(| wit h patches of <lclicatc hcxafoiial tJai cry. 

1 hi'^ n«'>t is ahoiii tin* si/c <»f an oiaiife. 

ha\(* ali’eady iioticetl i)ie variety f»f nests formed hy our 
hiiti'.li "•]»('( it s of the oi'iius rrsjfff ; in other ]>arts ot (he world 
ihf t ditiee- forimal hv spccics of I'iSfui attain a very lai'm* si/c. 
I . ' r'l'i^rnii ij urm !.< in (’hiiia, and rtliitnui in India, make nests 
- Neial li'ct or even yards in leipi^tli, iiiliahited liv an enormous 
nnm’ot'r ot individuals: they are apparently coiistruefed of a 
laaterial like hrittk* ])aper, and are arrant^ed much like the* 
nests o( oar Jiiitish Iioinet. c/v/A/v/. IV,sy/z/ (rrirafjr/is mixes a 
' ^'ii-ideiMhle (puintity of earth with the paper il uses for its 
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constnK.'li V(.* (‘florts. Tii Uh* I)ritis]i Mushuih ('olleplioii is 

a iK'Sl Siiid to 1)(* tlialofllic .lapaia^sr lioi’in*!, /(f/hr/aca. This 
is com |)lct(‘ly (‘ov'ci‘<‘<l l»y a ])a])ci* (‘1 ivc1o]h‘, and lias a])pait*nll y 
only a siii^h* siiwdl oritici* for in^^i'css and (‘^ivss. In lla* sanii' 
C'oll<‘ction tJi(‘r(‘ is a, nest froiii Itdiia fhnlicvA'd to Ix^ that ol' 
a social wasp, though of what sp(‘('i(‘s is unknown), the* outer 
w;dl of which is a,])])a,renl ly ldrm(‘d entirely of (*arth, and is a 
ijuiirtcr or half an inch thick: tla* (Munh insidt* a])p(*ars also to 
h(^ ldruie(l of (da)', the whok* I’orniinu; an (dahorati* (.'onstruelion 
in j)otj(‘i y. ( )n(‘ is liuujitLMl to lielievn it may prove to In* tlu‘ 
prodiKiion of a, social Kuinenid. 

Habits of Social Wasps. -\V(‘ havi' alivady krietly noticiMl 
th(^ way in which a. colony of wasps is found(‘d, hut soni(‘ furth(*r 
])arti('ulars as to tJu' niod(‘ in which th(‘ society is increased and 
d(‘Vclo|MMl nia}^ h(‘ mcntioiu'd. Tlu‘ (piccn-wasp makes at tii’st only 
a. \('ry small croup ot‘ three* or four ineomph'te* e(‘lls ; eacdi cell is at 
lirst circular, or iieaidy so, and jnor(‘oV(‘i‘ is of smalk'r dianii'ti'r than 
it; will aft(‘i wards he. In (‘aeli (d‘ the lirst thr(*e or tour iueoiujik'te* 
cells an (‘cc is laid, and more* ee‘lls are* e'omme‘nee*d ; but as the 
e'ccs soon hatch and produce* larvae that crow ra]udly, t he* lahours 
ol‘ the* e[Ui*e*n-wasp are* ehie*lly elire*ete‘d to fe*e*dinc the* younc At 
first she* supplie's the‘ni with sae'e'haidne* matte*r, which she pro- 
e'ure*s freelil tleewcrs e»r fruits, but .seeeui civ(‘s 1 he*in a streence*!' die*t 
of inse*e't nu'at. This is pre)eure*el by ehasinc livinc lnse*e'ts eef 
varieeiis kinels. Seuiie* sj)e*e*ie*s of wasps ])iefer ])artieular kinds ot‘ 
1 nsee'ts, aiiel the* horne't is saiel to be* ^e‘ry tbnd e)f the* he)ne*y-bee, but 
as a ]*ule‘ I)ipte*ra are* the* ]»re‘y se*le*e‘te*el. Whe*n an Insect lias b(*(*n 
s(*cure'd, the* harel and innut rit ieuis pai*ts are* luttem off, and the* 
sue'e'ule'iit parts, nieire* e*s]H*e'ially the tlmrax wbicli ceuitains chiefly 
muse'ular t issue*, are* re*eluced tee a. pulp by nu*ans of the* inandildes; 
this is e)lfe*re*el tei the* larvae*, which are* saiel tei stretch out tlie-ir 
heaels te) the* umther to receive the feieiel, afte*r the manner of ne‘st- 
linc leirels. A\Tie*n a larva is full crown it s[)ins a cocoon in the 
e‘e*ll and chances te) a ])U])a. It is said ley some entoniolejcists 
that the e[uee*n-wasp e*le)ses the* ce*ll foi’ the puryeetse* of the* larval 
me‘tame)i phe)sis ; but this is contraelie te*el by others, anel is pre)b- 
iibly v*rre)ne*ous. In al)out a nmnth, eer a little less, from the* 
time e)f ele*y)e)sition eef the ecc, the [)e*rfeet Insect is ivaely for issue, 
anel almeest immeeliately after lea vine its cell it assists in the 
work that is going on for the development of the seiciety. The* 



Vl'SPIDAK S(>('IAI. WASPS HAPM S 


S5 

innductMi at l Ins (‘ally of lli(‘ colony aii* c\clusi\cly 

wiiikfis, iiiijicitcct icinalcs. They rclic\c the (jUiaai of 

til'* ta^k ot’ ''Uj'i'lyiiiLr tin* larvate with food, and shi' hcnccroith 
iviiiains within the nest, heinL,^ it is said, hcisell' fed h\ her 
wakt is; the society now I'aj'idly increasi's in nuiiiht'i s. and iVesh 
'"itihs aiv t'ovnicd. the nj>|M'r laV'T hciuLf always the ohh'st. 
Ah"iit th'* iiioiitli of August, cells of larger si/e than those that 
ha\'‘ pi (W i' iiisly h«*cn » oust nictial .are torined. and in tlu'se males 
and i.'Ttfct females are pi'uliiccd : in a few weeks after this tin* 
("haiN la liu'i ishes and heemes extinct. W Inm it is no loiiL;(‘r 
l"’'-"'ihlt* t'lr till' ciifechlcd Wasps to c.iny oiil- tlicir tasks of jecdiiiL;' 
th*' hi'.nd, they drau' the larvae out "f t he ceils and d(‘st roy t hem. 
An iin<'*rlain niimher ot (jiieen-wasps sci-k protected nooks in 
'''‘ha ll to pass the winlm’. and each ot these (ju«‘ens ma\' Ik* the 
h'’iiid' r ot' a iicsi in the ensninp sprinp. It. should he I'einarki d 
dial di‘ San.'^sinc states that, ail the intermediate piadcs hclwceii 
l ami impcrtei t females exist , and Marchahs ivceiit ohsi-rva- 
t ion-, coiitirin this. 1 here is in tact no line oj demarcation 
helweeli Wolk'el* aild (pleeil ill 1 lie WaspS aS there is in tin hollev- 
h*'.'. \ on Sielx.Id lolip since drew attention to the existence of 

pa rl hcno;jene>is in ( ertain species of wasjts, and it. ajipcars jiioli- 
ai'le that it is of colnlnon oceiirrellee. 

t >nr knowjedpe of the social life of IvurojM'an wasps has 
"d\ heell much imi'easeil hy the ohselA at ions of two french 
d. .Marchal and ('. Janet. J1,e la1t<*r has piven 
an '-iahoiate liistoiy ot a m’st of the hornet, showing the rati* 
•fiid \ariaiions ot increa.se in numheis. Ilis ohsi'iw at ions on this 
-iiid other species indicate that warmtli is of the utmost im- 
\vasps : tin* Insects theiu.selves create a consider- 
ahle amount ot heat . so t hat t he temperature of their abodes is 
preater than that of the air. lli* considers tlial in Kurope 
■'J' •‘l'‘vai'*d temjM'iature is ('sseiitial for the development of tin* 
iiidi\iduah and that the ('hi(*t oliji'ct ot the various wra]>]»ers of 
paj'ci with which the Insects surround their nests is to keep 
i‘p this hiph tenip(‘rat lire. The.se envelojjcs pive a preat deal 
trouble to the Insects, for they have to ],e ivpeatedly 

V. a * tie- grr-jit in tlu' alninJancc of wasps in 'tilTcrcnt 

'“d of f old weatln r o< rMir dmiriLr tla* early stapss of fr»niiation of a 
f ’V ‘ -'re snspeij.lol and pr.*wtli delayed ; or deatli inav even 

I "’- •‘»* t- Jie naM-'-nt eolony. 
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(l(‘Hlir)y<‘(l ;ni(l irfoiiiKMl, as ('oiiiljs they contain increase in 
si/e. Ma,]'chal’s ohsei vatiens ^ rehiU; chietly to Llu^ ])ro(luction of 
tli(‘ sc'xes and worker-loi ins, in tlu^ suktin’ranean s|)(‘cit‘s, 

(jn'iiKni i('a and /" rt/f/fftris. Tin* layins of coinl) incliul(‘ C(‘lls of 
two si/(‘s. The u])|M‘r lay(‘rs, wliieli an*, the tirst formed, consist 
of small cells only : the lower cond)S are constructed fat I’aris) 
(‘ally in Aui^ust, and consist of larger cells fiom which males 
and laiL^f^ females ar(‘ ri'ari'd. Th(‘ mah'S ar(‘, howi‘V(‘r, ri‘ari‘d 
also in la 1140 niimhers in tlu* small (*ells. If th(‘ (jU(‘en he iv- 
mo\(‘d, th(* workers Ix'eoine lei tah*, and produci; parlhmio^AMietic'alh' 
many (\^,li,s, hut all of tins male s(‘.\. lie. entertains no dou]>t 
that (‘vmi wh(‘n th(^ (|U(‘(‘n is in lull vioour tlu‘ workers product' 
males if th(‘r(‘. is an ahimdant' IViod sai[>pl\'. 

Till' social wasps .it prt^seiit known numl)(‘r 500 or (500 speci(‘s. 
is a V(‘r}' extt'iisivc' ^eiius, and it has also a very wide 
Geographical (list rihut-ioii ; souk* of the s])(‘ci(‘s — and thost' found in 

widcly-disL.ant }>arts of tht; world- are rt'inarkahle on account of 

th(‘ir (‘xc(‘ssiv(* variation in colour, .and it is worthy of noti' that tin* 
I'xtrciiK^ forms have h(*en moia' than onc(‘ t.akcn from the sanu* lu'st. 

X(‘xt t(.) is th(‘ most numerous in sp(*ci(*s, 

ahout 150 ludiiG known, and it is to this _G(.nus that all our 
Ilritash social was[)S ludoiiG No Ins(H*ts are hc'tter known 

in our islands than tlu'st; was])S, owino lo the orrat numhers 
of individuals that occur in ct'rtain seasons, as W(‘ll as to 

their fre([uently entering our hahitations and p.artaking of our 
food, and to llu‘, terror that is occasioned hy tlu'ir supposial 
lero('i(y and (U'sin* to sting. This last h‘ature is a complete 

mistake ; wasps iu‘V(‘r sting unless tluy an* roused to do so hy 
attai'ks, or hy I'onsiderahle interference witli their work. The 
only real danger arist's from the fact that a was[) may he occa- 
sionally tak(‘n into the mouth with fruit, or may he handled 

un.'iwares. A\dien they are Hying ahout they are. ])erf(*ctly 
harmlt'ss unless attacked or irritated, and even if they settle 
on flu* person no dang(*r of their stinging exists unless move- 
ment is made. Sich(*l correctly states that a ])erson ni.iy 
stat ion himself close to a wasp’s nest and remain there without 
ajiy risk at all, provided that he makes no movement ; indeed, it 
is more than ])rohahle that if no movement, or if only gentle 

‘ (7,\ Ac. Pffris, cxvii. p. 584 ; op. cit. exxi. 1895, p. “31 ; Arch. Zuol. 

exper. A) IV. 1895. ])p. 1-100. 
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1m‘ iiiiidt*, til*' wasps an* \inawan‘ o{' tlu‘ nf an 

indii.lrr. Il is, ]u)Wi*vi‘r, wtdl ast«‘rtaiihMl that if lliry arr 
ui< .Icstfil ai their W(n k, nane t‘S|u‘eiall\ when I hi‘V are at tually 
eie_;aue'l in the duties of th«‘ iH‘st. tluw art* then extreiindy viii- 
di<ti\(‘. and Idllitw h'l’ a (onsideiahlt* dislauec‘ these W'lie ha\e 
inilalrd them. 'I’he Mast Indian I’, rflufitot is .sjK'eially tierce 
when aroused, and is said hv Horne to hii\A.‘ iolloWA‘d a [*aity 



!' aouii. allliouijli lu rr a- hy .1.- Saa-'-'ie-. 

thron^h den^e juiiLtle for miles, and on some occasions to ha\‘<j 
stunu animals, and e\fn human l>riny^s, to d^'atli. 

This \ indic'ti'. cnes.s is, however, oidy an ex<-e])tional innod dm* 
to soim* intertei'ciice with the colony. Kven the hornet, noi- 
w ithstandiiiL: its thi-eatenin,o a]t]n*aian( e, is harmless unless 
unduly ]irovok(Ml : its nests and their iniiahit;ints can he ke])t in 
doiia-st icity, (exhihitcMl to stranoeis, even moved j’roni })lace to 
])lace, vrt the hornets will not take* ollhnce if due ;rrntl<*ness Ije 
ohserv(*d. It is Slid that was])S will rear tla; prooenv of a iieio}i- 
hour in eireuiustances where this assistaiUM* is n(‘eessary. Hess 
has related a case in which a (iueen-hornet had enmmene<'d a nest, 
and was killed hy an accident, leaving young brood in tlic coiul* 




iin])r()vi(l(Hl lor ; as a ivsult many of tin* li(*l|)l(*ss grubs diod, and 
otli(*i\s W(M(* in a, stab* of star\ation, whoii a strange ([Uei'ii-hoi iiot 
a|)|)ear(‘d, assoeiatod it s(*lf with the eomlj, and, adoj)ting tlu* orpliau 
lirood, nourish(‘d tln‘ni and brought thi'iu to their full si/j*. 

\Vb* hav(i alivady allu(h*d to tin* fact that, so far as ('xtei’iial 
stru(‘tur<‘ is coiHau’iK'd, thei't* is no gr(*at dilleiviKa^ lH‘tW(‘(‘n the 
soeial and tlu^ solitary was[)s. Iloth, too, lain tlirougli analogous 
series of foians and eoloui’S, and tlu* ganus /sell /lof/nsfrr (Fig. bd) 
s(‘(‘nis to eoniH'ct tla* two groups ])y both its striu'tun* and inode 
<d lile. Th(‘ social habits are in many species oidy inferred, and 
with greater knowh'dge* will [)robably ju'oxa* iallaeioiis as a guide 
to elassitieation ; ind(*(*d w(‘ have alri'ady said that in the genus 
/ cs/iff perha[)sth(‘ most perieetly social of all th(i was[)s — therc^ 

is om* speei<‘s that has no work(‘i\ 
and that li\'es, it is su])|)os(‘d, as 
a parasite, in tla^ nests of its 
eong(*m‘rs. For this sp(*eies, 
e//,s'//7’ore, it lias Ik'i'ii proposed to 
('reate a separate* gi'iius, I'sc/nlo- 
rrsjHf^ on account of.this jxaadiarity 
of habit, although no structural 
(.‘haraett*!’ has b('(*n deteeb'd that 
C(.)uld distinguish it. I )e Saussure* 
lias stat(‘d his eon\detion that 
work(‘rs do not exist in some of 
tlu* exotic g(*nera, so that it a]>pears 
highly ])robable that with tlu* pro- 
gress of knowhalge t-he present divi- 
sion betw(*en social and solitary 
wasps will prove unteiiabh*. 

llemaiiis of Insects referred to 



Fie. 

B. 

in 


. a.». lYspijornNs. A, male ; ^bie gciiera /\)listcs and Ib sy/a. 

tiMiiale. Fizvpt. (Aitfr Sfhamn.) , . , . ^ 

have been lound in tertiary strata 
various parts of Furope and in Xorth America. 


Pam. 3. Masaridae. 

Aii(n'h)r irnn/ infJi tiro complete siih-marglncd celh. Antennae 
jisnally ntnujssate or clnhhed at the extremity. Clairs <lis- 
ti nelly or ohsoletely dentate. 

This is a group of fifty or sixty species with but few genera, 
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;ui(l most nf its ('oiiipniimils .•9>]»i‘ar to \h' Insects of tlu‘ ^rcaU'st 
rai il V. In their a])]>earanee the InsiVts of this Family iliifcr rtni- 
siilfiahly from tlu‘ i>ther I )iplo]itei‘a, ami as tlu‘ win^s are only 
iiiijn-ifcctly, or not at all, ]>lii-ate, it must 1 m‘ admitted that llu* 
syslcmitie allinities oi‘ the yiouj) re<jnire re(‘onsid(‘rat i«ni. 'The 
])i-Mii()tal structure is, however, (-ompletely that of I )i |do|>lcriL 
1 he t\]ii(al huiii ttl the faniilv, /as rt sjn f unn 1 tlmu^h 

desci'ihed ii hundred years since, is a species of such (‘\- 
Ireini' rarity, and its sexes are so «liffer»‘nt, that entomologists 
have <ady recently Imhmi alile to auree ah(»nt it. It has hecn 
found ill lyuypt ;iud AlLferia. The mmera ('< rn m i hs^ ,! tufn rlh m , 
f^hht r(* n and Te- /(////7es are also meml>ers of tin* Meililerranean 
fauna, while is Aust ra lia n, a ml 'I'linttrnf S(»uth American. 

Se\eral species i>f t h(‘ Li'eiius Mfts^tris iiihahil North America, and 


( 'ressi >11 

has recently described 

allot ln'r 

Masarid 

yeiins fi'<»m the saiia^ 

( mint ry. 

under th 

e name o| F.n jin riHfiH, 


'fhe 

littk' that is known ( 

>f their 

nat nral 

history is almost limin' 

d to an 


aecdiiut ^i\a*n hy (Jir.iud of the hahits nf 
f r>i m ! n ! iisiht n n n.-^, of w hich species he 
found a colony near lhiam;on. 'I’lie In, seel 
maizes nests in the earth : they are entered 
hy means of a (‘himney - like passa-je 
anal(t;_(ons to what, is ftanied hy i-eitaiii 
^ /// //es ; the nalleiy when (onijdeted is 

alioiit six emitimctres lonn. and at its 

• •Mieiiiity is an eaitheii ((*11 in which the 
kii\a lives; this is fed l>y the mother, 

'A ho hrinos to it fiann time to time a 
-apply of ;t jiastc, ile.-erihcd as hein^/ 

• "liirwhat like drie(l lioney. 'i la* ei(»Wth tl ’- •»♦’». O.-IN r-,jetni' iol 

■■r III.' liil-vii is l.i'lii'V.'.l l.i 1..' rajiiil. lAufr.h.h'V''''''' 

^^oii.e fraonimitai’v ol>>eivations made 
I'y Lichtenstein on Cm Itm ifrs iihiri r Hit (!.•< ha\ e also hecn rci'orded. 
1 hi> sj.eeios, near Montp«dli<'r. constructs eaithen cells; they are 
not, howawer. suhteiraiiean, hut are ])laced side hv .side on tlu* dry 
"tenis of plants 'Fii:. h»() ; these c<*lls aia* .stored with a material 
-imilar to that su]>]ilied hy ( rn m • ns, I nst ta run/s to its voun;i. 
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II VMK\(HTKKA ACL'I-KA'I'A roA'77A'rA7> -DIVISION III. FOSSOIIKS Oil 
FOSSOIOAI. SOIJ'I’AKV WAsrs- FAMILV SOOIJIDAF Di; SFDTFK’- 

FANFAN FOSSOFS FAMILY FOM FI FI I )A F OF* FL’NNFF'S FV.MIFV 

SFIIFOIDAF OF FFFFFC'I’ STINCFF’S 

Division III. Fossores. 

Aciilcutc H jf nu' noptc !'(( y in V'hirlh Ihr (i.hdtnnv n ^ iJiniKfJi rcrif dirrrsf' 
nt joi'ni, (lors not hatr pronn ttr ncv,s on Ihr u ptprt' aspccf of (hr 
hitH(d >>rpnirnt^ ; J'nnit irnuj irithnnl Inipiil ndiind JnUl (donif 
(hr iniddli' ; h((irn of hod p no! pin /nose. Otdi/ I (cn forms 
(nhdr (Hid Jr ni(dr) oj rarh sjn’rns. 

Fossofiaf 1 1 ynu'iioptiMU nw distiiiguislKMl I’roin utliei’ Aciik.'atrs 
at [)r(‘S(*iit only ]»y iirgativi* cliaravtin's, i.r. thoy ar(‘ .Vciih'alrs, 
hut arc not ants, lu*c‘s or \vas}>s. Avvonling to tlieir liabits tlioy 
tall into tour, hy no inoans sharply distingnishtal, gi*()U])s—^ 1 ) 
thosi‘ that iovin no s]H‘(*ial rF('{‘pta('l(‘s tor ihoir young, hut aro 
(‘ithar ot ])arasiti(‘ or suh-parasitic liahits, or lake advantage ot 
the al)od(;s ot other Insects, holes, etc.: (’J) construetoi's ot cidls 
ot clay tornu‘d into ])ottery hy the saliva ot the Inst*ct, and hy 
drying; (M) excavators ot burrows in the ground; (4) makers of 
tunnels in wood or stems ot plants. Several spt‘cies make use 
ot both ot the last two methods. The h;d)its are carnivorous : 
tlu‘ structuncs forim'd are not tor the henelit ot the imakers, hut 
an' constriu'ted and ston'd with food tor the next generation. 
Tlu'ir remarkable habits attracted some attention even 2000 
years or more ago, and w'ere to some extent observed hy Aristotle. 
Tlje great variety in the habits of the species, the extreme 
industry, skill, and self-denial they display in carrying out tlieir 
voluntary labours, render them one of the most instructive groujis 
of the animal kingdom. There are no social or gregarious 




92 


HVMENOfTERA 


THAI’. 


It should 1)0 iiot(‘d Idiat in the soliUiiy as in the social Insects 
the males tab; no part \vliat(‘ver in these industi’ial occupations, 
end a])parently an; (‘ven unaware of tlann. It is nmiarkahle 
th;d, n<)t\vithst;inding this, the S(‘xual difhTeiices are in the 
mujority less than is usual in Insects. It is true that the various 
Ihriiis ot Scoliidae exhihit sexual distinctions whicli, in the case 
of Th)'nnides aiul Alutillidt'S an* cariaed to an exti-eni(; decree, 
hut these, an; ])n‘cisely the I'orins in whi('h skill and ingenuity are 
(‘oiupaia ti vely ahs(‘id, tie; ha]»its h(*in^‘ rather of th(* ])arasitic 
than nt tJie industrial kind, whih; the structun; is what is 
usually ('all(‘d d(‘^rad(*d (jj'. win^l(‘ss). The great dilfen'iici* 
l)etW(M*n th(‘ hal)its of tlu; sexa's, couj)led with tlu; fact tliat then; 
is littk* or iio dillerencc* in th(‘ir appearaiaa*, has gi\'(‘n rise to a 
('urious ('hiii(*s(‘ tradition with regard to tlu'si* Ins(*('ts, dating 
hack to ( 'onfucius at leastJ Tin* hahit of stinging and storing 
('aterpillars in a c(‘ll, from whi(*h a lly similar to its(‘lf ai‘t(‘rwards 
j»roc(‘(‘ds having heen noticed, it was suppost*d to Ik; tlu; mah; that 
perfoiaiK'd th(*s(‘ operations; and that wlum lanying the cat(*r- 
pillars he addressed to them a. s]k‘11, tlu* hurd(‘n of which is 
" mimic nu*.” In o]H*di(‘nct; the caterpillars produce tlu* was[), 
whi('h is calk'd to this day “Jiga,"’ that is in English “mimic 
me. ’ Tlu* idea was ])r()ha,hly to the (‘Hect that tlu* mak*, not 
being ahk* to produce eggs, used charmed caU*r])illars to contijiue 
tile spc'cies. 


Summary of the Prey of Fossores. 


Oil 111 J) (tf Ko.SSOlT.'i. 

lanii. Sroliidac. 

Sul)- Pam. .M iitillides 

'fiiviiiiides . 
Sooliiile.s , 

' ldi()paK)Somides. 

., Sapygidos 


Earn. Pempilidae 

Fain. Sjdiegidac. 

kS i fl ) - Fa 1 1 1 . S p 1 1 e g i d e s 


I'imhI (»r i 


As parasites on II vnienoptera Aculeata. 

>!) Parasites on lA‘pido[)terons juipae. 

Larvae of Coleoptera [(?) spiders in tlie ease of 
h'/is 

Unknown. 

The ])rovisions stored hy bees, Caterpillars 
(teste Smith). 

f Sj>iders. Jxarely Orthoptera (Grvllidae and 
) Blattidae, testi; Bingham) or Coleoptera. 

/ Orthoptera (especially Locustidae), larvae 
) of Lepidoptera, Spiders [('!) same species 
i {Sctliphron in<«h’a,<patti7H(m and ^^p}h;,c 
* ohrnlf’us\ both spiders and caterj)illars]. 


‘ Kinnagiisu Minakata, in Xntun', 1. 1894, }>. 30. 
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I'OSSORIAL WASl’S 


(ironii of Fossort':'. or < ►.-.m;, i , i 

I'liiii. Sphegiiliu*. 

SuR-Faiii. Ain|nili(“idL's . . OrthopliTa only . 

Liirridos . . . Orllioptn ;i nf vai iuiw ilivi-ion-. A. ul. iio 

1 1 vmoiu>pUTa, ill tlu* » a^*- <'l 

[Spitl. is sidlrn iVoiii in o|‘ /-/-N /,> l.\ 

LariKilii, I 

'^ri‘V[>()X vloiiidos . Sjadri", catrj pillars, Aplii<iai-. 

Astatidos . . . /<nMpy Ii-.v- I’fiital'Miii.i rork r- iii.-li. 

and ovi'ii A<-ul«Mt(‘ 1 ly nniiopiiMa {( > < ni" > ^ 
Sniilli). 

IRanlicridrs . . 1 )iptfra and ^ 

Xyssonides . . Diptna, I l"iii(.ptoia m u^t.h > ii- t.ik. - 

JpA/oy./oon onl id’ it> “ i-lli k<Mi ^pil 

I’liilanthidcs. . Arid. -at. ■ 1 1 \ nnai- i]d. i a , Hard 

licntlcs. VI/. ( ’ll! culioni'lai-, I’.i.i pi • ■'ridai , 

( ’lirvxaiudiilai’ < '• /< - / . 

Alinn'^idns . '.Small I loinopli-i a. ixan Apliida.', Dipl-ia 

dTipulidav in Hawaii. 

( ’rakroiiidcs . . Hipt'-ra. A]>lii<lai- tin* sanv -p- iH.' -d w.i-p^ 

Indh of lll.-M*|. (Mini Miiall ll-na pl.-ia 
Ants in tin* cast* td !•> laii'ili* 

nplcia (in tin* i .isc <•! I j it>f> mt' - 

(lioTsily dI* (Ijiininll cxi'ls :is in I In- rl;issilir;il inn nl I hi' 

1''.1>SIUCS. This arises ellielly iVolll the j'lete stale . if the 

enlleetinlis stltilieil, ilinl IVnlll tlie laet tlial tile l.iryer yail nf the 
w.rks puhlislied are liniileil In Ineal faunae, ()|iininns as tn the 

families vary ; some admiuiii.u' niily Inin . ni hers ni. wards 

nf twenty. After eniisideratinii nf the variniis \ie\\s. the wiilei 
thinks it best tn mlinit at ];re.sent, niily three laniilie-, whn h 

sjieakinu hrnadiv, enrresjinnd witli habits, \iz, I Sinliidai, 

siditerranean stingers; 'd, l’um|iilidae, runnr'is. S)ilii_idai 
stingers above ground. 

1, .Srobiilae. Pmuotma ami ngulae ia .natait. 'vitli ll..' 

].laiic of the v.'litial snrfan' iiUei i a|.li-l I'V a dinik I.etwi rn tin- 

tir.-t ami sfcoml segment.-. Numer.ai- wangle,-- loi lie. 

■1. romnilidae. I’rumitmii ami te-gnlae in eoniaei. .\l..lnmea w itli tin- 

lilkie of the ventral .surface not inl-ri M|.le.l by a ilnnk. I.eg- 

Very loiiu. Nu wiii^lc'-s form-. . 

ii. Spln*;^idat*. Proiiotum and U*; 4 idan not in contact. *o xmul 

forms. 

We sliall treat as snb-families Um.se divisinn.s nf Senliidae and 
^}du‘gidae cuu^'idfnjd Ity iiniii} ^(■'5 
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Fam. 1. Scoiiidae. 

4li(‘ iiu‘inl)i‘rs oT lliis Iniiiily, so tar as is known, display loss 
jx'rlVM't inslinots than tin*. Sj>h(‘oidac and I’oinpilidao, and do not 
coiistriict cells or Idrin burrows. Intdrination as to tlic, habits is 
almost eonliiicd to luiropean forms. \Vc adopt live su1)-lamilics. 

Sub-Fam. 1. Mutillides. 77/ r sfdt's of fin’ pi’oil i)f If lit I'rorli fjir 

h'finhii' ; tjn' fi'uKfli’ /.s drsf i f 1/ f r of iri/nis nml iWt'lJn 
f i‘i(f Ut It ! ! ij Iniri.’H/ fin’ po/'fs of thr flionit' so olosilij soJilri'iJ 
llnil f hr d ! n s! o n s firlirro n f hr m nrr old ilrroird : fhr unilrs o t'r 
in iifJf'iLj If I'll i-'^h ri/ ir/fji, o(‘r // / , o ml fn( n mf fhr f h oi’fir ir il / ri si ojis 
disliiirf ; I n (r rm nl mf r fihnn’ infli. fu’o (ijoriil sjii/t’s. Froiif 
ir/inf H'i/h fil'd or fhrrr suh- nut r<fi md rrlfs. I'hr fnn'dr J i rr 
jifi rifsi f irof I If Ilf fhr (.rprnsr oj othn'^Ilyinrnojifri'ii ^ivnlriifii. 

The Miitillid(‘s ha\(*, sonu' r(*s(‘mblanc(‘ to ants, thoueh, as 
th(‘y ar(‘ usually co\cred with hair, and Iherc^ is never any uoih' 
at th(‘ base of tlu' abdonuMi, th(‘y are, readily distinmnsluMl iVom 
the I'^orm i(‘ida(‘. Tlu‘ givat difienMiee bi'twtuai tin* sex(‘s is theii' 
most striking’ ehai'a,eter. TIuur sysUuii of ('oloration is otd'u 
\(‘ry remarkabl(‘, t-h(‘ V(dv(‘t-like, ludu'seiuiee elothiuL;- their imdies 
b(‘iue’ varit‘e’att‘d with patelu's of sharply contrasted vi\id colour: 
in oth(‘r v-asi's th«‘ contrast, of colour is diu' to bar(‘. ivory-liki* 
spae(‘s. ddu'y have tJu^ fa.culty of strididat in; 4 , tlu‘ position and 
natui’(‘. of tlu‘ orean for tlu*, purpos(‘ beim;' tlu* same as in ants. 

\b‘ry little. c*\act iidbrination exists as to the habits and life- 
hislori(‘s of the s]H'cies. ('hrist and I)r(*ws(m, foi ty or lifty years 
aeo, recoriU'd that .1/. rnrofnirn liN(‘s in tlu* iu‘sts of Ikh-s of the 
L;i*nus floinfiits, and I lofter has sinct* made, sonu* observations on tlu* 
natural history of the. same spt*cies in South East iMiropi*, when* 
this .]fiffil/(( is found in the, iu‘sts of ten or (*le.ven sj)eeies of 
llonifnis, beiiye; most abundant in those of Jl. ((</roniiii, and 11 
nn’iiihif is : oi'casioiudly more individuals of J/////7/// than of bci's 
may hi* found in a nest. lie su{)}M»ses that tlu*, euLT of the 
M Ilf Hill is placed in the young larva of tlie Jhnidnis, and liatclu*s 
in about three days; the larva feeds inside the bei'-larva, and 
when growth is com])k‘ted a cocoon is s]>un in the interior of 
Uie pin>a.-ease of the Ww AVhen the perfect Insects emerge, 
the mal(*s k‘ave the nest vi‘ry speedily, l)ut the females r(*niain 
t'or sonu*. time feeding on the bees’ honey. Females are usually 
[)rodueed in greater numbers than males. This accouiil leaves 
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iinuh to 1.0 (losiivil. Kvi.iii ih.‘ (.l.s.Tvaiicns nf lladus/kowsk y 
it is cloar that ollua- s|.ocit*s i.t Mutillidrs arc li\ n.* nums 
('..ntilKMl to tlu‘ Hosts o| Innidxis hill live al ihc tit 

Acul(‘ato I ly iiiouo|il t'l’a ot \ aiious ^roujis. This iialiiiali>l .issciis 
that tho l.asal alxliMiiiiial so-imail of Iho parasilr i vs.aul T-s m 
h.nii that ol‘ th(‘ sjux-ios on whidi il picys, 

Ihc :i]»torous ('oiidition nt ihr Iciiialos of Muliilitios atui 
Thyniiidos is voiy anomalous in (ho hos-ors; ihisscx hfiiio in 
tho oth.T tamilifs ilist inuuishrd tor at iiviiy and iiii.-lliuciit 
ddio dittmauKM* holwcmi tho so\.-s is al>.. hi-hly ivmarkahlf. Tli.' 
nialos ditlor Iroin tlu‘. lonialrs l.y i hi‘ | tts>«‘ssion ot \s in^s and h\ i h<' 
st ruotiu’al (diaraotois wa* haV(‘ iiirnl loiiod. and ah<. in a na.sl st i ikiia^ 
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inaniior in both oolour and tonn ; Ihirmmstor, i ndrctl, says t hat in 
Eolith Aimudoa -tho nioti’oj.olis ot M ut illi<irs ^ t horo is no! a sin^^lo 
"]x“oios in whioh tin* niah^s and tmiiah-s air alikr in a|.j)raiaii( •* ; this 
dillhia ‘iioo hooonios in sonio casos so oxtirmo that, tin* two srxcs ot 
om* sj.ooios havo hrm dosorihod as Insocts ot diilortuit tamilios. 

I pwanls ot ono thousand s])<*ci*'S aio assi^iuxl to tho 'a*'n'is 
whioli is distrihutod over tho laiyinr j.art ot tho world , 
tlioro is so inu(di dittoroiioo in thos»- sj.ooios as to (ho norviiration 
*'t t)u‘ wind’s in th(‘ nialos, that sovoral m'roia would !.♦* t(.inio(l 
lor th oni wore it not that no oorrosj.ondinLr distinotions can l.o 
dot(‘otod in tho fmnalos. Throo nr hair s}.ooios ot MnfiUn aro 
do^oril.od as hoiiig aptorous in tho nialo as woll as in tin* 
I' tiialo sox: they ar(‘ voiy rare, and lilllr* is known about thorn. 

‘ hily throo sjieeios ot Mutillidios occur in llritain, and thoy aro 
rarely seen, except by those who aro acfpiaintod with thoir 
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hiihils. Tlw AtVicim nud K:ist Indian .uvnns, inclndt's 

soiiK* (*xlr(*in(dy ])n('u]iar I Iyni(‘n()])t<*i-a : tin* nialrs lia\ t* tlu* wini^ 
ncrvuraiion v<‘i v nincli nMiurrd, and tin* lt‘nial(*s am vnry ant-likn 
owiiny to tin* d(*(‘|) (‘onslrintion Ix'ldnd tin* first al»doiiiinal i niu^. 

Sub-Fam. 2. Thynnides. nmf fnn((lr>i rrnj (hprcnf III 

furm ; fhr inwir ii^iiiijnl , Hn' front n'i ii;f ii'i f li. flirrr^ nr mill/ 
tiro^ siih-inii ri/i iiwl nU^ ; thr finntlr ii'in<flrsi> nml intli tlir 
tJiwrax ilirhlril into Uinr niili-r([iiol port.<. 


Tin* 'riivnnidcs art* l>y sonic t‘ntonn»loL*ists 



I’ritain bv a, sinuU' v(*ry rart* lns(‘ct, Mdlioro 


not si*|)arat('d from 
lla'AFiit illid’^s; but 
tin* distiiK'lion in 
the slnntum ot 
tin* thorax of tin* 
females is vi'iv 
striking;’. In tin* 
'rii)’nnides tin* 
n(‘rvurat ion of tin* 
wiiyu' a])])ears 
always to ext(*nd 
to t In* otit t*r 
inaruin, and in tin* 
Mutillidt's not to 
do so. This family 
is re|)r(*s(‘nted in 
u'h nr inno n ntr.'^ : to 


tin* unskillt‘d observer the feniab* would appear to Ik* without 
doubt ail ant. This lnst*et is by sonu* eonsideri*d as the ty])e 
of a family distinct from tin* Tbynnidt*s ]>ro]H*r. Thynnidt's aiv 
uumerous in .Vustralia. V(‘ry little is n‘ally known as to tlu*ir 
habits, tlnunyh it has been stat(*d that they are parasitic on 
bepidoptera, l’ak(*well ha vine’ olitained s]K‘eimens from sub- 
terranean cocoons of that ()rd(‘i‘, Ihose wlio are interested in 
differences between the sexes of one species should examine the 
exti’aordinary t‘xamples of that pheinanenon presented by the 
'riiynnides; the dissimilarity throughout the group — which is 
npw of (*onsid(*rable extent — being so extreme that no ento- 
mologist would from simple inspection believe the two sexes 
to have any conneetion ; but the fact tliat they are so con- 
nected has been demonstrated beyond doubt. In very few 
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cases, ]i()\V(*V(‘r, liavc the scx<‘s lu'cii mat<'ln‘<l, sn ilml at ]»rt‘S(‘iil 
males are* no (loui)l standinL^- in the lists of i I \ iiii‘no|»t(‘ra as one 
spi'C'ies and thi'ir feni.ales as oilua- species. 

Sub-Fam. 3. Scoliides. nnft/m I't tii'Ji I H<J lnifL fo flit' fi ijiihn , 

It'i/s sfiiof ; I nh r nhd nt f >' tlhnn irifji niii Itjitrifl N/'///’,’ /lofji 
,si',rt s ii'inift'il ‘ flit' /I I j' r II I't >i /ntf I' I ft /III I nil fn fin' j>i>sf i I'lut' 

(i.(‘. (lisfifl) iiifti'f/m. 

This oroup includes some of the laim'sl and most powcifiil of 
tin* Acnl(*at(* 1 1 ymenoptera. Its nu*mhcis are usually hairy 
Insects with thick le^s. 
tin* colour h(*inLf hlaek, 
moiv or l(‘ss \arieiLraled 
wit li hands or spots o! 
i(‘d or \a*llow ; tin* hind 
hody is ('loni:;a t (*, has 
only a \'ery slioit ])e(li- 
cek and in the male 
is usually termin- 
ated h\' t hl'ee project 
iiin’ spines, ddie jiro- 
notum is of variahle 

dimensi(»ns, hut its front. i s, ■■/:« h-" ,■><., >■! ivn-in-. 

angles are al\\;i\s co- 

aila])t<‘d with the ]ioints <d insertion <>1 tin* Iront winu^. 1 he 
iieiNuriition of the fi’ont winiis is c«»nliiicd to the hasal p.iit, the 
extensivi* apical or outer area posse.>ssin;i no ncr\ uies. I hciv j> 
iVeiplelltlva nivat dilfereiice in tin* si/.e of the two sexes of tlic -^aiiic 
-ftecies, till* feiuah* I »ein,^ \ (*ry inmdi lai uvr t ha n t he ot her sex. The 
kirvai*, so far as is known, d<‘Vour t ho-e <it Lamcllicoi ii ( (»leoj>teia. 

Kahn* has investigated the hahits ol some ol tie* s]»ceics oi 
Scoliides found in 1* ranee, and has inloinied us thal their means 
"f suhsisteiiee consists of larvae of the lar'_icr Laniclli< orn hectics. 
f't ftiiliil ^ i )rifi‘tr:i^ Amnid ^ \\\\i\ Knrhftirti ; these ]»ertlcs hclon^r to 
verv different divisions of the Lamellieornia. hut they have in 
‘ "iniiion the fact that their larvae* are of sul>terrancan hahits, 
hviiiLT in the earth or in aeeumulatioiis ot dehris in \vlii(di there 
i'' a large proportion of vt*g(*tahle mallei’ or loots. I he lemah* 
‘'^t'llnf penetrates into the gi’ound in onler to tind the 1 jinu'llicorn 
^‘Fvae necessary as food tor its progeny. SrtJiti hifdsridtd 
VOK. VI 
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Jittiicks tlM‘ of s(*Vi‘nil s])eci<'S of (Jrfniua, aiul S. 

i nhrru j)t(( (']ioos(‘S tin* laivjM* of the ehafors .Inojiff rlllDSft and 
A. iiiKfut innUH. Tlic niotlaa* Smfla f*nl(‘rs tlin ground in Anu;nst 

o]' ScptiMiiixT, and havinii; tduml a siiital)l(‘ larva stin,L;s it and 
d(‘|>o.sits an on tlu* vuntval surface- of tlic pr<*y ; tlu; paralysed 
larva is l(*ft wlanc it was found, no attempt htaiio made-- to ])lact‘ 
it in a sjx'cial r(‘c(‘])tacle. The ci^g is placed on the Ntaitral 
seirfac(‘, w<‘ll i)ehind the? f(‘(‘,t, nndm‘ a mass oi‘ niattm’ in tlu* 
aliiiK'iitaa-y canal. Shortly afle-r heini;* hatclual tlie youiiL;’ 
d(‘stroy(‘r peaietratcs with its head tlu; skin of th(‘ victim, and in 
tdis ))osilion commenc(‘S to f(HMl ; it is luas-ssary that it should 
obtain its food without killin,!;- tlu* Crhmin larva, for it cannot 
])r()sper on de'e'ayinjj; food, so tiiat if tlu; (^chuiut larva, die* the; 
Srolift liirva likewise; ])(‘rislu‘s ; the* la,tte*r, accoreliiiLtly, does 
not withelra-w its he-ael freem the inte*rie)r of the; victim, lait 
re'inains always in the same* ])ositiem,as it ^rows lar^e'r e‘xte‘nelini;' 
its lu*ad forwarels into the* front ])arte)f tlu; inte‘rior e)f its vie-tim ; 
the internal organs eef the* latte*r are ceensumed in a syste‘matic 
euder so as to elelay hrin^ini!; aheuit its eleath till the last moment, 
and thus all tlu* iiUerior e>f the* Crfonia larva is apju ()])riate‘d till 
nothing re‘ma,ins hut an e*in[)t.y skin. By a, se'ries eif expe‘rinie‘nts, 
fdhre* showe*el how (‘sseiitial it is that this apparently revolting 
ope*ratie)n she)uld he carrie*d on with all ele'tails strictly cn rnjfc. 
If the* lu'ael e)f the* AcoUd larva he take*!! out from tlu* victim and 
a]»|)lieel to anotlu*r part eef tlu; hoely of the the* re*sult is 

that it cannot eat ; e;ve*u if it he re*plae*e*el in the original situa- 
tion, aftiu’ being take*n away, it lree[ue*ntly hapt)e*ns that the 
Ai'toniif larva dies, its devith inve)lving alse) that of the de*stre»yer. 
It is neee‘ssary, too, that the victim shoulel he paraly seel, tor if an 
intact Ccton’ui larva be taken aiul leeeiuul elown in sue*h a peesition 
that it c;inne)t move, and if a small oritice in its skin l)e made in 
the [)roper s[)e)t and a young Avolia larva he placed e)n it, the 
little ])arasite will avail itself of the e)pportiinity anel commence 
to feed e)n the larva pre>vide‘el for it, hut the latter will speedily 
die, anel the Sco/itf necessarily perishes with it. Thus both tlie 
t>aralysis of the victim and the special mode of eating are essential 
to hhe life of the Srolia. The o])eration of stinging the larva so 
as to proeluce. the necessary paralysis, or rather insensibility, is a 
ditlicult one, and rt*(piires great skill and patience. The Cetiniin 
larva is of large size, and must he pierced in one particular spot ; 
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ill nnlrr to it'ai'h tliis ilu* SriJur iiioimls nii its \iitiiii. an<l is 
trtMjiuMil 1 y dislodg'd liy its stiu^^lrs: .sotuifr or lah r, ln»\\( \rr. 
the la’opor tiosilion is ohtaiiuMl ly tin* \vas|>. and tla* larva is 
tlitai sluing in thn oxad sjiot nocossiry to allow tin* sliny and llu* 
jioison introdiKaal l»y it) to rearli iho most important tlio 
nm volts ^anitiia that control the movements of tlu‘ ho<ly. this >\uA 
iHanii', in the east* ol' tin* Cr/tnnn^ tln‘ line of demarcation hciucmi 
the pro- and meso-thorax, on the middle lim* of the Nmiiial 
snrtact* of tli(‘ hody. Tin* Siu/nf Ltives hnt ‘»ne stiiea tn the 
victim, and this it. will not administer until it lan di* ^o c\<n lls 
in tlu‘ pro[K'r jihue. This jiractice of <lcv<nuinLt tin* siilim 
slowly , without. killiiiLf it till all is eaten, is verv wi»lely sjtread in 
tlu' Hynumoptera, and it is satisfactory to tind that \se may infei- 
from l^Vihn* s ohser\alions that, it is mtt so hoi i ihle as it 
would at first appear: foi* it is prol>alil(‘ that the stinuiiiL;- 
]ire\'ents deeom])osit ion of the victim, not hy reason, as some lia\e 
supposed, of the [loisoii inji'cted hv the w;isp liaxiiiLt aii aiitisrptic 
effect, hut rather hy means of destroyinL^ sensihilily, soth.it the 
ereatui’(‘ do(‘s not die from the jiain, as it is helic\o(l it did in 
<'ertaiii casi\s wlimc Fahre induced the youiiLf Sri>l/<i lai\a to ferd 
on a victini that had not Ixven stuny. We may heie lemaik 
that \'ery little exaiT information exists as to the op<*i;ition of 
stiiiuing. Fahre attaches uriait im]>ortance to the sliiiL: I'cinu 
injlict(*d on a nerve- eaimlioii. Whether a stinit that did imt 

D ' 

reach this part iiiieht not hava* a sutlicient cffecl apjie;irs, liow 
ever, douhtful.' 

A I'emarkahle form nf Scoliides, with wines of smallrr si/«* 
than usual and dei^plv diviiled. has hem drsciihtMl l^y Saunders 
under the name Psri/iint/irrKt (irnriu. Still more remarkahle is 
kdf/nfrorlfi rirforidsft found in (’lailral Asia : in this In><'<t the 
niale. retains the ap}>earance nf a slender, palli<l Sio/iff, hut the 
feiiiah* differs totally in form, and lias t he peculiai' wim^s so r<*- 
<hieed ill size as to lie usidcxss for lli.^dit. 

Sub-Fam. 4. SapygidBS. f '/e.svV// e/Z/e// //> fhr A/// y^n.s- 

.sv.s.s//e/ sldiulrr Zcy.s tttuJ tt/stf th* Ju'sf tiLiittiti t iml 

islft^sdi'^CdUnecft'd fjn s^rimd, sn fitof tJutniilifn 

A' tliis work is |»assiii<^ tin* uc o<:< ivo a I'V Mr. aii‘l Mr^". 

t’" kli.n„ (.11 The Instinefs mid llohits the Sxlitorn Ma<li>oii, 

f a* \ iir** (»t opinion that, in tin* ca'^t* of ''onic sja' it <ioc.s not iiiatt<T iiniali 
’'lu tlar tin* victim is or is not kilhsl by tl»e stiiiirin^c 
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/.s /.,s. in/nv,/>ln/ : Ihr n/rs on’ ,ln;,l!l n.uu'tinu.lr ; /A. h iinl 

hix/ij v.s tlof 

'l'|„, o.-ouoiuy .il- .S'VW/"’ ""'y 

of (lilVci-eucc of opmioii. Llic vicxss 

of I^utivill.' Hll.l otluMs lliilt ll>"se 
species are. parasitic uiaai liees is 
eonlirnie.l l.v Mie ol.servatioiis of 
f'al.re, from wliieli if appears lliat 
S. '> -jiinirhihi lives in llu' lairrows 
of species of flic liee-oeM\ls 
eonsiniiino flic store ol inovisions. 
eonsisfino of lioliey-pasle, that tlie 

lice lias laiil nji for its yoiin.o- 
eorilino' to the same (list.in!,tttishMl 
ohserver, the X"/'////" liH'vs exhibits 
i,vpermetamorphnsis(;.e. two eonseeutive forms), ami in its yoim,^^ 
.state .lestioys the e- of the hee : hnt his ohservattons on this point 
;ii(‘ jnul mvd / \ 

L) J 

B 



( 


itioii. \V<‘ t-AVo 

js|)iH'ics of in 

liriUin; llu‘y d\{\W in 
colour, anti llu‘ st'xcs ot 
S. also tlilVcr 

ill tlii*'^ vcsj)iH l ; tlio 
aUiloincn, s])olttMl willi 
\vhitt‘ in liotli st‘Xt‘s, is 
in llu‘ tt‘inalt‘ varit'^ati* 
with rctl. Sniilli lonml 
onr Ihitisli 

pf/nc(at<f carryin,u- (‘att'r- 
pi liars. 

Sub-Fam. 5 . Rhopalo- 
somides. — Antm nur 

[H'i'JH rrrif jyronnunit ; 
tiir-y of p, ■ml ill r X mrl n rr, lln ir r/(0/>- hi/id 



Vi 


.l*> /Kli'i/i. A, tVinaU* ; 

B, iVont of lu-a.l. CuIki. vAfter X\\t.tNvooil. 


This sub-family has recently been proposed V.y Ashmead ' tor 
^ r. i. nt. Soc. U\tfiItinijton, iii. 
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ail rxticiiirly laif Aiiicrii.in Iiisrrt that liad lict ii |»lai( (l 

l*y ( i rssnii MiiiniiLr ]'aiasiiic 1 1 \ inciiopicra. W’t'st w ( k xl ( la^srd 
/, 7/. ,///./ ;ininii- I )i|.lo|.irra. >ayiiiL: "T it ’• animal ^ixukhI 
aliiiiiialrs fxcnu iaiis.’* \\\* i,‘jan.lui r W'c.st Wdod's liYiiiv. Inil imt 
I'fiiiY i» ' jiia int«‘«l with lln* liisrrt \vr ran rxjtirss no (tjanion as lu 
wlirili,.) 11 IS allird i«, th,. Srnliidar or lo ( 1 ir S | . j u'l; idar. The 
lialtils wr lu‘Iir\r, (jnilt* nnkiiown. 


Fam. 2. Pompilidae. 

>1 HI ,tf .sm/,s /■,</r//nii/ //A /,_,////, o ; /', m,/ i>mhf h, ,■( r 

'I. nmt.hi I>,,ln rfl.ff, ^ (h,uniL fj,. firs/ s.^inhnf is >nunfinns 
,lu,i>f'tfr <nnl runnuf ; h>,i,/ l,.j^ i > if> s it, 

// ( 7 < in '! i'll ! ifi t » . 

I III- I "iii|'iliil,ii' ^iir ]iri li,i].s I li.‘ iii( ih-i c \ic)i,'-i\ i‘ ainl iiii|iiir(aiil 

"t I h.' .,)■ .iiv .lisli il.iili'cl ,,\ri .ill 1 1 ,,, lands d' 

I Ilf ^ li I| ir, W it I| I hr f\r,-|il ji ,|| 1 ,1 Miiiir i -la I ids a lid 1 1| 1 I |i • I I |r |r | nr 1 1 1 
avrtir |v;_du|is. I Ilf sliiif 111 ihf I ’i Hu 1 1| I ida r . nillikf ill. it i.| iiiii-l 
III I Ilf l-ii>,-.ars, iiilliris a huniiii" and i.ainliil \Minnd: I In- rmil nrrs 

Miniftinifs .,11. nil ., Inifili ,, 1 ' iln,,. iiiflns. .nid a .-linu rmni 

I'lif III ihfsf 111. mis may li.i\f -fiimis n- -nils. .Vllliniiyli llnar is 
f'ln-idn.ililf s.inriy in ihf rMnnal rmni .d llm im- inlifis ,,r | |,f 

- ji. Ihf fll.ir.lrlns r|\rn .lluiVr w ill fiiahlr a l’iini|illld In hf 

I" iiam.-fd V. It h .i|.|iii.\inialr rril.iinl X. Tin- rhiiifalinn ,,1 ihf 
hinn If.:- iiirliidr- .ill Ihf |..iil-. -n ih.il uhilr Ihf rfiimi l■\|rnds 
as Ihf fMiriiiilv III' Ihf hndy in drinl 
fMmi|ilf- || .my raif ihf lii.i.ir and I hr Imif i.ii>i r\irn,| lar 
’’'■.’•'”"1 " ■ 'I'"' 'ii'-.sf liisrris ha\r r|, al iiiiwfis I,r I Iinniii'..' ; lln-v 
an- indrr.l iriii.iikahlr Ini' l■\l|r||l,■ ailiMly.ind \i\.iriiy. Tlnv 
may lrr.|iirnlly hr -rrn iimniiif r.i|.idly mi Ihf siniai ,• ,,1' ihf 
yniuiid. will, liniviriny win::- and \ihraiinf anlfim.if. and 
uv i.n.hahly i hfii fn,].li,yfd in 1 1,.- -fan h Im- )i|f v, .smn.. nthiT 
'.'1 tlif iijifr.ilii.iis fiiiiiifflfd wilh |iM.vidmf a simn lo.id f'm- 
thfiiyminr Siadfls ai,],f.u- I,, hr t In- „• s, irr in | , i f In ,l t hf il iiiil V, 
imy. .S.vd.il aiithms haVf R-rmilfd d.-t.iils as I,, thf vaiimi.s 
ways in wliirh ihf ihw i.- aUaikfd. l ahr,. has nh.-frvfd thf 
liahits Ilf si-Vfral sl.fi i. s. and wr .si-lfi t his affininl nf thf «„a/i/.s 
roiul, ,,f -|„.,irs nf thf ffinra pi! ,i.s and C.tl ,ri , in 

thfir attafks i.n ].ni.s, mniis sjiidfis lhat inliahif hnlis in tlm 
Y"iin.l nr in walls. Tin- was], .jm-s tn thf nnmth nf thf siiidfj’s 
I'f.now. and thedaltfi- thm dashfs tn the fiitry, ai-liarfiilly 
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at tlu* aiulacity of its ])(*rsec'ut()i'. 1’lic ('(dim r<jiis will 
not actually' (Mitar a barrow wlaai tlioro is a s|)i(l(‘r in it. 
lM'('aas(‘ it it did so tla*. slider w<ml(l S|>«MMlily dispose ol‘ tho 
a'an'i'cssr)!* by tli(‘ aid ol‘ its ])oisoiious laii^s. The C(d iru 
tlaa-oroiv, has r(S‘ours(‘ to strab\uy with thci objeet of ^(‘ttiiiL;' 
tin*. s))id(‘r out of its ii(‘st ; the wasj) seiz(‘s its redo\d)taltlo 

foe by oiu‘ foot and ])ulls ; 
probably it fails to extiaet 
tin* sjuder, and in that case* 
rapidly |>asses to anotlua- 
l)urrow to lepeat its taelies; 
sooiua* or later a spider is 
in soiiie luoinent of inatt(‘n- 
tion or ineapaeity drau’m'd 
from its stroie^lmld, aial. 
b(‘in_2: eom]>ai'ati\(‘ly 

ladpless, hs'ls ils(df at a 
disadvantan(‘ and offers ])Ut- a 
jei*bl(‘ resistance to the was]), 
wliieh now poniua's on its 
body and inniie(liat(dy in- 
lliets a stiiii;' betwiaai th(‘ 
failles of the I’oi', and thus 
at oiK'e paralys(‘s these danLj;(‘rons W(‘a])ons : tluuvaftm’ it stiiiLfs 
th(‘ body of tlu‘ spi(h‘r near to the junetion of tlu' abdomen and 
e(‘]>halot hoi ax, and so })roduees eomt)lete inaetivity. ]Ia\ inLf 
S(*('ured its ])r(‘y, tlu‘ was}) (lam se(‘ks a snitabh* hole in which 
to deposit it ; probably an (unptv burrow of a spider is S(*leel(Ml 
for the purpose, and it ma.y be at a luuLfht of sevm'al feet in a 
wall ; the I lymenopteron, walkim;' backwards, tlrags its hea\y 
juryv u]) the wall to brino it to the den. AVhen this is aeeom- 
]»lisht‘d an is d(‘j)osiU‘d on the st)ider, and th(‘ wasp ; 4 oes 

in search of a fragment or two of mortar, with which the mouth 
of tlu‘ burrow is finally blocked. Fabre’s aeeinuits refer to the 
hal»its of several speehrs, and give a good insight into some points 
of the instincts of both the spider and the was]). It seems that a 
sense' of superiority is produced in one or other of the foes, accord- 
ing as it feels it.self in suitable conditions; so that though a s])ider 
out of its burrow and on the ground is speedily van([uished l)y the 
roin})ilid, yet if the two be contined together in a vase, both are 
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shy Jidiipt nr <‘\rii (‘Viisi\r iiKiics. [Ur 

ivsiili }>rohal»ly luhiiu" lhal tin* wasp will 1 k‘ kilK'd hy lln' spihri 
(liuiiiLf tin* niu^lil, that ln'iiiu tin* pi-rinh in whi( li tin* altai kiii- 
})owt*is (»t‘ tin* spidni* aii* ]in»it* usually hr<niLtht into ]»lav. 

it srnnis to 1 tn t In* liahit ol st)nn‘ rmn jxl rs to procim* a \iitini 
hftoro tln*y ha\(* s(*(‘nii*(l a pl.n»* joi- its iciM-ption ; and kahic took 
ad\antayt* ot this tact, and made \ri\ intci(stim4 ohsci\ations on 
xtiiic jMiints nf tin* instinct ot t hoc wasps. HaviiiL; toiiinl a 
r<'/ii I'll irs that, alter ha\inLt oauiilit a spidrr ainl ]taiai\scd it. 
\\.is ciina'_;cd in niakim; a r«*trcnt lor its irc«-ptiun. In* nh^lracitd 
tin* honty. which Nvas dejmsited nl tin* l«tp ot’ a small tiitl ot 

\cuctatioii near to where tin* ri'mj'tlrs was at woik. In this 

caM* tin* hill row in ((lUisi* o| preparation was suht fiia iiea ii . and 
W.IS t’orilied hy the I 'nf/i I'll (i '< it-elt, which llnrelnle ((tllld not, 
wliile it was en;_:aued undei Ltroiincl. s<t w hat look pine near it. 
It is tin* hahil of tin* wa>p to lra\e its work < >1 Cxeas a I ion lioiii 

lime to time, and to \i>it tin* piv\ .is it’ to assmv it*-elf of tin* 

salet\' ot this oltjeet, aiid to enjoy tin* sa t i*-laet ion <»l toin hiii'j it 
with tin* mouth and j>al]'imr it. Itrsiimi- ot le-liii'j the wasp’s 
ineiiioiy < »!’ loe.dil y, f'ahtv to.ik th*- cppMi t unity, wink* tin* I u>eei 
was woikiiiu <it tin* formation of il> hiiiiow, ot leiiiov iu;j, as we 
h.l\e >aid. tin* I>ooty IroUl tin* place whelr it had heell (leposlted. 
ainl puttiuu it in ain>thei- spot soiin* hall yard otf. In a slnul 
time tin* i>il n ^ suspended werk and went strai;:hl to tin- ,->pot 
Nsheiv it had depositfd its pi-o|Mal\. and .lindiinj thi*^ ahH-nt, 
eiilei'il on a seiies of Ilia ivln*>. ai iitei-ma h Ins, a inl < ire^*^ r<ain<l 
the spot where it hat{ leli tin* jn«\. as if tpdtc* sure that 
this \\,i< really tile pla< I' whc*le tin- dc siled oh|eet cai'jhl to he. 
At la-t eitn\iin'-d that tin* ]>aial\>ed J'ley was no h»n;j»*l' wheie 
It had iM-eii plae»'d. the V" m jn! n mad<- in \ e^l i;jat ions at a ;jr<-ater 
di>taine and >non di-eos ei‘*’d the sjndei. h.diie leeminls that its 
nio\a nients then ap]M*aied to imlieate a.-toni.-hment at tin* ehanec* 
“t p">itien thiit it thus a>eei tained to ha\e o<euric-d. d he wasp, 
InWV.Wer. soon >ati-ti('d it, -elf that this Was ivallv the \ei\- 
ohjret it was .seokimj. <ind sei/im.^ tin* spider hv the leo sljohtlv 
alifn*cl its j.osition liv placiijt: it c»n the summit of a small tnll 
"t \a i:etalion ; this latter jucH-eedniLf heiiii; a]»]»arentlv always 
‘allied out hy this s]>eei(*s ot J*tnii jtihis. 1 In-n it returned to its 
e.\i a\ation. and F<ihre aoain remo\e«l the spider to a third spot ; 
the w.isp wiieu it ijext rested from it- work made its way 
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iinnu'diiiU'ly to tlui S(‘(:on<l s])ot, where it had last lett the spider, 
thus showing; that it poss(*ssed an accurate nuanoiy for locality ; 
the wasj) was v(uy mucli surpi'ised at the a]»sence of the valued 
[)ri/e and jxasisted in S(*(‘kin;f it in the inini(‘diate vicinity witli- 
oiit oiieci retmiiin4‘ to the. ])lace where it had Ikhmi first located. 
l^'al)r(‘ repiNited this inanocuivre hvii tiiiu's, and the 
iiivai’iahly n'tunu'd at once to the sjiot wIkuh* it had last left its 
pn*}'. 'rh(‘ acute UKunory for localities dis])lay(‘d ]jy this Insect 

seians to he nior(‘ or h‘ss general tliroughout the Aculeat(‘ 
IlyiiKUioptia’a, and is of very gr(‘at ini])ortanee to them. Tin* 
[lower of liiiding tin* oliji'ct appears to d(“pend on sight, for when 
hahri‘, art(‘r lenioviug tlu‘ spider to a iVt'sii sjiot, made a slight 
d(‘pressi(m in tlu' ground, [ilaeed tlu‘ s])ider in it and eoveri-d it 
oV(‘r with a. hnf, tlii' was]) did not liml it. At tin; same time, the 
Ius(‘ets sight- must he a- vauy ditferiMit s(‘ns(i iVom our own, for tlu* 
was[), wluui seeking its lost IxMity, fre(|U(‘ntly ])ass(Ml within a eou[)le 
of inelu's ol' it without [lereeiving it, though it was not eonceali*d. 

r>{‘lt gives an (wample of the hahits of tlu* Mexican 
pi)l isfaidi'fi. H(‘ notiei'd it-, when hunting for spiiku’s, make a dart 
at a W(‘h in the centu* of which a spid(*r was statioiuMl ; liy this 
moV('m(‘nt the (.‘I’isituri^ was frightemal a.nd fell to the ground, 
where it was seized liy tlie was]) and stung, 'flu* Pot/ipili/H tluui 
dragged its [irisom*!* up a trei* and aft(‘rwards Hew olf witli it, 
the hurdeai lieing [irohahly too lu‘avy for convtyance to the nest 
without the vantage of an eh‘Vation to start from. 

Several modilieations ado])ted hy Pom[)ilidae in their mode of 
stinging tiuur spider-victims have been recorded liy Ferton ; thes)* 
W(* cannot allude to in detail, Imt will m^vertliehcss numtion that 
one s[H‘ci('s stings the body of its spider-[)rey at random, and 
that in otlu'r cas(*s it would a])pear that the paralysis of tlie 
s[)ider is evanesc(‘ut. In short, there are various degrees of 
[)erfection in the details of tlie art of stinging. 

The most remarkable of the forms of l*ompilida(' are the 
numerous species of Fcpsis, a genus [leculiar to Amerit'a, wheiu e 
u[)wards of 200 species are already known.' Some of them 
attain a length of two inches or more, and are able to con([uer 
tlu^ largest spiders ; even the formidable Mi/ijale avicuJarls 
sueeiimbs to their agility and skill. Some of these Pepsi 8 liave 
beautifully coloured wings ; according to Cameron, this may l»e 

^ Moiiogruph by Lucas, Berlin cnt. Zcitschr. xxxix. 1894. 
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(lu»‘ tn scales. Say, is callcMl in 'I'exas tla' tarantula- 

killer; aeeonliiiL^ tn Hueklc'v, its nimle oi' attack on tin- liu^e 
sjciilcM' is clittereiit iVoiii lliat inaile use «*f l>y its Muropoan all\. 
W'lieii it cliscn\'eis a taiautula it llies “in lireles in tin* aii, 
around its \ ietini. d'lie s|»ider. as if kiiowiiiLt its late, stands iijt 
and makes a sliow oT tiulit inun lait tlie resistaina* is \( ry te< Mi* 
and of no a\ail. ddie spiders li»e soon dis(o\ors a la\oni.d*le 
inoineiit and dai'ts upon the taiantnla, ulioiii it wounds with its 
stinir, nnd aLtain c (Umneneos living in < iich*s.‘' Tin* natural 
r«*tioat ol this liu^e spidn-. .l/////e// Iniifin, is in liolrs in tlie 
L^round, and this aeeoniit do(‘s not inloiin ns whellier tin* spider 
allows itself to he oNeicome when in its iie.st , <ir is oidy altac ked 
when out of its letreat. 

The Lteiins M i/fj i( I III IK inelndes a very larm* nnndier oi speeies. 
and has a wider Lteouraphieal distnhntion than r>i'Sis. heiin.! 
found in the tro]»ieal legions nf hoth the (lid and New \\ ni Ids, 
.suiiM* oi them riv.illiiiL; in si/e and leroi j|\- tin- laiL:er speeinn iis 
of the Lteiins pi i>.<i.s. In the* 1 nseets nf 1 his Lteiins t hole is usually 
a mole nr less distinet small ."pace nf nmir pallid i nlnill on the 
midtile of each iVnllt willL:. Pn , n fnl ns is a elllinlls 'jeiius 
enii^i^tiiiu' of Insects of a ui'oat \ariely of peenliai toltnaiioii, 
and haN'iiiLT the win^s short, so as tn nf little use fur l!i;jhl. 
P. i/rKrtsii is an iiihahitaiil of ('hili. 

PifiiiiK I K /-Ln/iif /'nf aiitl h ifiif 1 f" li II IS are small aial Itehle 
In>eet.-' inll.lhit in‘4 the .-ontll nf Kurnp.*. ./, • n rl.onn rm exteliii'- In 
the snll! )l nf Kll^laild. They < •Ml-'t 1 Uel . a- lie -t S In) 1 h'll nff-pi ine, 

small earthenware xes'-t*!.*-, dillei ini: in foiiii a' l nrdiiej tn i he 
''peeie-', I linse nt . h i/kI < jn u /n s hein*..: \a'-e-like III "liape, while 
lh"'.«‘ nf ./. I t! r'hit nn r m are ennliael#-d near the molllli, sninelhlll^ 
.d’ter the fa>hinn nf a W itln-moul hed hntth’. 'file lie-fet is able 
hy stiiiie iia-aiis l**al»re tliinkshy tin* n-o of .sali \ a-~- to \ainish 
tie* interior of the vesH-1 so tliat it will not al^snih water ; tlie 
mitsidr nt the eells is. hoWeVel', not sn pl’oteeti'd. alld SJioeilily 
enimhles away when exposed to the action of water; heme tlie 
vi s-el is plat ed in a ]»i«>te< ted situation, such as in a ttee-stnm]e 
t‘r a holt' in a wall, nr e\en in an enipty snail-shell umler a hea]^ 
<»f stnii.-s. The cells are stored with s]»ideis that have* I teen 
jsaralysed hy stiiiLriiii: and that serve as tood jhi tlie lar\a oi‘ the 
^\il*fiiK, 1 he larva nt A. riirhimKnn Ints Im'C'M deserihed, and 
st*me parlieulais as l<» its liahit.s have ]>een pdveii hy \CrlmeH’. 
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Tl has ])(M‘U stated that tliis was]) does not ])aralyso its jney 
hy stin^diiL,^, hat su])stitut(‘s a process of Idtiii^- to ])r(‘veiit tlie 
s})ider iVoiii huilini*' th(‘ larva that is to hvd on it; and Verhoeir’s 
ohservations seem to show that tlie 1 (\l?s of the s])ider are hrokiai 
hy soin(‘. ])ro(U‘t‘dino of tla* kind. .h/ra/e larva is of p(‘euliar 

sha])(‘, th(! h(‘a,d not h(‘inL»- iiiile.xed, whih* tlu‘ ])leurae of each 
s<‘om(‘nt, from th(‘ S(‘eond onwards, are prominent, so as to .L;ive 
tlie oiitlim^ of the body a, S(*alIo[)(‘d a.])p)*arane(‘. This laiva is 
much infested ])y an lehnenmon that d(‘Voiirs, it appears, not 
only the larva, its(‘lf, hut also th(‘ s})id(‘r tliat was destined to he 
lood for th(^ larva. VerluH'lf simmus to hav(‘. found some evideiiee 
that /h,a/)////s .sr/’/rfO/s may also In* a. ])arasit(‘ on th(‘ 

Th(‘ ('oiistruetion of (‘arthenware cells, instiNid of the harrows 
usual in INmipilidae, hy tlu‘ s])i‘ei(‘s of this R»‘nus is one of the 
eases afludiMl to in our introduetory rtanarks as to allied l'\)ssores 
e\hil>itin^‘ did'ereut hahits. Mr. Ih'ide lias rei-ently smit us from 
lha/il similar (‘arthen V(‘ss(*ls eonst.riK'tiMl hy sonu' Pompilid. 

Th(‘ hahits of Ponpiilids ofth(‘ u;<mus f"r/'epe/r.s art' analogous to 
thost‘ of th(‘ ])arasitic ht't's. Pert*/ has rt‘et‘nt.ly i^ivt'n us infoiniat ion 
its It) a vt‘ry eurious form t)f parasitism in this ^t'uus ; ht* says that 
when a has t)htaintMl a, s|)i<lt*r as ])rovision for its younu, 

it is ])ursut*tl !))• a. CcrojHdrs, which lays an t'ug tin the spitler, thus 
as iti wert^ suhstitutini.;’ in atlvanet* its t)wn youiio- for that t)f tlie 
/h///y)/7//s. Intormatioii as tt> tht* suhst‘t]uent eourst* of tivents in 
this east' is nt)t at ju’esent forthetuninu-. In ant)lht*r ease a 
rV/'ey;e/r,s was t)l)st*rvetl to ovijtosit on tlu‘, sjiitler, not while this 
is heine earrit'tl in, hut suhst‘(]uently l)y t'litering the nest for tlu* 
pur])Ost' ; a haliit t[uitt* similar to that of sonu* jtarasitie het‘s. 
Perton has ivet'iitly matle tin* unt*x])eett*tl tliseovt'ry that some 
roinpihfs at't as rtihhers; tme indivitlual taking away liy ftiree the 
spider that another has eaptui-ed anti is carrying t)t‘f. 

Lichtenstein descrihetl a Ptmijiilid larva, that he afterwards 
ast'crtaiiu'tl to bt‘ C((Iin(r(/ns Injdlinittu^y as ])ossessing the extra- 
ttrtlinary haliit t)f teedlng as an external parasite lixed to tlie 
tlorsal surface of a s[)itler ; thus re])eating, it woultl appear, tlie 
hahits of stime of tlu* Ichnemonidae, tliough the perfect Insect 
(FigC d47)) does not difler in structure frtini its congeners. 
Kniery has given an account of some lV)m[)i litis that do not 
hury theii' prey, hut after stinging it and depositing an egg, 
simply leavt* the spider on the spot. 
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lUiller has desi'i'ihiMl the liahits of a r<)in|>iliil in X«‘\v Zoalaiei ; 
liis arcoiinl is interest iiin' heeausi' it shows a ivinarkahh' siniilarily 
in the )in)('t‘e(liiiL;'s of this antipodean was[) to those of its eon- 
g(‘neis on onr own side of tlH‘ world. 'I'he s]M‘eies is not 
seieidilieally nanu'd, lint ■ if appi'ais that it is known in New 
Zealand as ‘‘ th(‘ ^lason-hiH*.” It forms a m‘st of yellow elay 
('oiisistiiiL; a}»})ar(‘ntly of about (y^ht eel Is, each of which is lilled 
^vith one or nion' spiders in a t»aralystMl eonditiini. The liynre 
^iv<*n <tf tlie larva ol‘ thi.s Insei t hy Ihdler sliows it to poss(‘ss a 
peculiarly foruH'd lusid. 

If is ph'asiiej; to find thaf roinpilidae do not. inakt' use of ( lau*! 
methods when otlua’s will s(‘rv(‘ theii- jmrjiosj*. \\’e an* informed 
that a largt‘ Australian l’om]»ili<l ■ P/-nK- m m fs lurnhn- — may lind 
a snekiiiLj; sa]) from a hoh* if has pierei'd in a tu’c. 1 he 

iir/fi Is has nof fli<‘ arf of makiiiL;’ fhe ]tun('tnre necessary to 
proenri* saj), so fh(‘ wasp sihzes the and shalo*s it till 

it leav(‘s its hold and Hies away, when the l*rmc nnn i s takes its 
plaer* ami sips the sap. It is added that tin* wasp ne\er hurts 
t ho ( ' irtnln . 

Fam. 3. Sphegidae. 

r rn ititf II m fj'rr fi'niii fjirfrifiihir; irhni (in siufnmfic lulit s t .1 ml tis 
fill' liiirji ns //o’ V'liiff-t nsf'/‘l in/i , Ih'H o/'r jtliirtil htlmr d n ml 
SI III! /'II frd l/j d sjud'i' j rniii //. 

This lai^t‘ assemhlaii;(* ol' Fossoi’es is the om‘ aliouf which the 
^realesf diifereiiee of ojhuioii prevails. It is liasecl (‘iiliivly on 
tlir prothorat'ii' eharaefms mentioned above, and cannot Im* looked 
"11 as natural. We sliall, however, lollow Kohl ‘ in treatinn foj- 
the present as <»nly om* I’amily the divisions considered hy many 
<is distinct families. They aii* ten in number. 

Sub-Pam. 1. Sphegides. Jfind liiidif 'ii'ifh n sh mh /' jirdinl i>f 

'I'll nnlih' It'iii/fli. ; ftro siinrs nn fh*' nuddU: (dun, TJn jn'm 
fxidt iif/i usnnllij }i(n'iznnfiilh/ ilumfnfi’r 

This ttiajup includes a great iiundMU- of sjneies, about l/Oh of 
w hi( h are referred to the genus Sjdirj-. 

’ “ Oattuiigen (lor Sphegidrn,” Jxn. Iftfinm. U'nn. .\i. E'liO, pj». 

pl.iU-s. 

\sill takr* tliis opportunity of corm'tiiig an rin»i in tli'- »xp];in,ilioii of fig. 

■ i,t tin- pr» i *'<liiig voluiin*, .sliowing tin- ]iro]»o(I*Miin. ' tc. ol S/ifn .r rf( ffisiis. j j»oinr-. 
a •iivi>ion of the niesoiiotUTU, not of tin- nn-tanotuin. a>- there .stated. 



The of oiu‘ .sp(‘eios of this genus luive been I'ully do- 

])y Kal )»'(*; hi‘ assigns to the species the name of S. Jhtrl- 
pr/i./ils^ but Kohl coiisi<l(*rs tiiat it is more proljaldy S. mrixiUo^its. 
This Insect forms its nests, in the South of France, in tlie ground, 
i‘xea.va,ting a main shaft with wliieh aie conm‘eted (-ells inUuided 
for tin* i*('e(!ptiou of the ])rovisions lor tlui young. The entrane(‘ 
to th(i l)UiTo\v is lbrni(‘(l ])y pi(‘reing a hole in tlie side of a vei'y 
slight (devation of tla^ soil. 'J'lius tin* (*ntranee to the eonstrue- 
tion consists of a horizontal gall(‘ry, ]da,ying the part of a vesti- 
bul(*, a,nd this is us(‘<l ])y tin* as a phna* of r(‘treat and 

sln'lter for its(*lf; at tln^ (md of tin* V(‘Stil)uh‘, whh'h may ])e two 
or thr(*(‘. ineh(*s long, the exeavatioii taki*s an ahru])t turn down- 
wards, (*xt(‘nding in this manner aiiotln*!* two or thn'c iindies, 
and ti'iiuinabing in an oval cell the larg(*r diani(*ti*r ol‘ which is 
situat(^ in a, horizont;d plain*. AVhen this lirst cell has lu'cn ('oni- 
pl(‘t(‘d, stor(‘d with food, and an ('gg laid in it, tin* (*ntranee to 
it, is l)loek(*d up, and anotlu*r similar c(*ll is formed on one sid(* ; 
a third and sonn*tinies a, fourth are afterwards madi* and pro- 
\ isioiu'd, tlu‘n the Insect eommene(‘s am*w, and a fri*sh tunnel is 
fornu'd ; t<‘n siudi constructions lH‘ing tin* nunib(‘r usually ]m*i)ared 
by (*aeh wasp. Tln^ lnse(*t works with (*xtr(*me (*nerg}', and as 
the period of its construetive activity i*ndures only about a, month, 
it, can give hut two or three days to tin* construction and ])ro- 
visioning of each of its ten sid)U*rranean works. The ])rovisions, 
according to Fabre, consist (d’ a large; sp(‘ci(*s of lield-erick(*t, of 
which three or four individuals are [)lac(*d in each cell. Kohl 
states, howevi*.!*, that in Itastern Kuro]H*. an Insect that he 
considers to lie the same s|)ecies as Fahre’s SpIfCd', makes use of 
locusts as ju’ovisions, and he thinks that the habit may vary 
:n'Cording to the locality or to tin* species of Orthoptem that 
may be available in the neighbourhood. However tliat may 
he, it is cl(*ar from Fabre’s account that this ])art of the 
Sp/n\>-'s duties do not give rise to much dilllculty. Tlie cricket, 

having been caught, is paralysed so that it may not by its 
movements destroy the young larva for whose benefit it is 
destined. The Splu'x then carries it to the burrow to store it in 
one of* the cells ; before entering the cell the Insect is in the 
habit of depositing its prey on the ground, then of turning round, 
entering the burrow backwards, seizing as it does so the cricket 
by the antennae, and so dragging it into the cell, itself going back- 
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w.irds. 'rii(‘ habit oi’ di'pnsilinu its ]'n*y nii ilir Lii'aniil ciiaMcd 
Fal)ra t<> ohsrrvf tin* pioccss of si ijiMinn ; i^ijs lie did hy jmii.s,*!!' 

cajitui'iiiLi a n irkat, and \vlu*n tlir \vasj> iiad iiionicnlai ily ((uilh'd 
its prey, suhsl it ut iii^- tlir snmid nit'kcl lor the paralysed i»ne. 
The N/d/e/,oii jiiidiiiL^' this new and lively \ietini, pro(t‘eds al 
oiiee tosliuLl it, and ])ounees (Hi llie cricket, wliitli, altera hiicl 
siruLiLile. is o\(‘rcoiiic hy tlie wasp: this holds it supine, and tlit ii 
adniinisteis three st iiiLis, one in the neck, one in the jiunl het\\( (*n 
t he pro- and iiieso-thora \. and a third at the h.ise of 1 lie a hdi »nien , 
these three spots ('oiresjiondiiiL: with the situation of the three 
chief iK'iNons centre^ o(i\erninu the iiKAeinents of the body. 
The eiieket is tliiis completely paralw^ed. withoiil. how (‘\ (>r. he i Hl: 
kill(Ml. fdhre pro\ed that an Insect so treated ^\(•nld sni\i\c hu 
se\rral weeks, thoiiLih depri\ed ol all ]t<»wei’ ot imAeiiienl. 
Three or four crickets are plaicd l»y the wasp in each (dl I IH) 
imli\ idiials ( upwards hcinif thus dotieycd hy u siiii:)'* wasji. 
.\llhoiiL:h the stinu' has such an ininiediatc and powerfnl cffe< t 
on the cricket, it o((asi()ns hut a slight and cNaiiesci nt ]iain t«» a 
liniiian heiiiLt : the stini; is not barbed, as it i^ in nian\’ bees ;ind 
tine wasjis. and ajtjiears to 1 m* rareh' ii^ed by the Insect jor an\ 
other purpose than th.it of ]»aralysinL' its xieimis. The e;^'j i- 
laid by llie Sfiln < aw the vciiti.d sinf.Mi* of the \ictini belw(i*n 
the se((ind and thiid pairs of le^.'. In three (.r four days tlie 
youn*_:- l;ir\;i makes its .i jipearaia <• in the jorm oj' a feeble little 
woiin. a^' t r.i nsjia i ciit as crystal; this lar\a d(M*,-- not chaiii^e its 
pine, but their, w licie it Was h.it<hed, pirr( cs the skin (»f the 
» 1 It i\et \N 1 1 h its tin\ Iic-hI. ami thus bi-ijins the |iroc('s,s (»! lc( (l- 
iim : it dors ma h avr the spot whele It lilst (Oinineneed to fe( (1, 
lint i,:radiially ruins by the (*riti(e it Ico made, into the interior 
ot the (li.kei. Ibis is (omjiletelv emptic(l in the coujsc of 
six or se\rn days, nothin;^ but its int'‘oument leinainino ; (Te 
wasp larva h.is hv this time attained a lenulh of about ] ‘J milli- 
mctics.and makes its exit thioiiLdi the (U i li( c it eiiteicd b\ . chaiio- 
in_: its skin as it d(»e- so. Another cricket is tluai attack(*d and 
iapi(lly ( <msnnie(i, the whoh* stock beino (|e\<>uie<l in ten or t welve 
‘lays from the commem cment of ila* fnalino (»pcrations; tin* con- 
sumption ol the lat('r-»*ai«'n crickcUs is not ] 'erforiiKMl in so deliiati* 
a ni.innur as is the ealino of tlio lirsi viciim. When full-oiewn, 
the t'ltKa .ss (*t lormino a cocoon coniineiKa^s : this is a verv ela- 
boiatt.' oi»cralion, for the eneast-iimnl coiisi.sls of three layers, in 
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addition to tlio roudi silk that serves us u sort of seulfoldiiiji- on 

. • . . . , r> . 

tlio cxtin'ior : tlu* internal coat is polished and is of u dark (‘olonr, 
o\vin,i4' l)rin;4‘ coloured with a niattcT from the alinumtary 

canal : tlu; oth(*r layers of the cocoon are white or pale yell(>w. 
l^'ahr(‘ (‘onsidcrs that the out(‘r laytu's of the. ('ocoon are foinuMl 
hy niattia* fnun th(‘ silk-;^lands, whil(‘. th(‘ intmdor dark coat is 
furnish(‘(l l^y tin* alinumtary carnal and ap[)licd hy the month of 
th(‘ larva: the ohjiM-t of this varnish is l»eli(‘.V('(l to lie tlu* exclu- 
sion of moisture from the intmaor of the coctxup tlu* sul)U‘rraiican 
tuniK'ls h(‘in^' insutlicii'iit for kt*e])inu; their contents dry throu^'h- 
out th(*. loni;' months of wintm*. 1 )nrin<4’ the whol(‘ of tlie pro- 
cess ot* (h'vouriiyi^' the, four crickets, nothini;* is (*jected IVom tlu* 
alinu'ntary canal of the larva, hut ait(*r tlu* cocoon is foriiu*d 
the larva ej('cts in it, once* for all, tlu*. surplus contents of tlu* 
intestiiu*. Nine months are passe *d ley tlu* Insect in tlu* cocoon, 
the* ])U|»al states he'iiiLi,- assunu'd only towarels tlui close e>f this 
])erie)d. Tlu*. [)upa is at first ([uite ceeleeurless, hut gradually 
assunu'S the hla,ck and r(‘d ceelour characteristic e>f the pe'rtcct 
wasp. Falere t*x|)e)S(*d seenu*. s})e*cimens eef tlu* pupa, te) the li,oht 
in olass tuhes, and tduiul that they W(*nt threeuoh tlu^ })U})al nu*ta- 
morjelmsis in just tlu* same mann(*r as the ])upae that r(‘maineel in 
the* elarkiu'ss natural to tlu‘m during this stage eef tlu*ir existe*nct*. 

Siil(c,r, is fr(*(piently statt*d te) have the haleit e)f ]ero- 
visie)uing its n(*sts with both Ortlueptera anel Spi(h*rs ; lent Xeehl 
cM)nside‘rs with rt‘ason that this recorel is, as regards s])idcrs, a 
mistake, arising ])rohahly freein a confusion with some eethcr 
lnsi‘ct of similar ayepearance, such as Pe/ojhtrus (Srr/ iph rott) 
ro/'nfh'Hs. S, cocnilcns is no douht the sanu* as P. (Plilvrid/f) 
/e/ee/z/s, which .liothney observed in Hast India, jerovisioning its 
nests with Orthe)pt(*ra,. He discovered a nest in prex'css of con- 
striu*tie)n, and during the absence of the mother-wasp abstracted 
from tlu*. l)urre)w a large field-cricket that she had placed in it ; 
he the*!! de\)osited the Orthopteron near the cell ; the par(*nt 
Sphrx on returning to work entered tlie tunnel and found the 
provision placed therein had disappeared ; she came out in a state 
of e*xcitement, looked for the missing cricket, soon discovered it, 
suhnrit1<|4 process of malaxation or kneading, and again 

placed it in the nest, after having cleared it from some ants 
that had commenced to infest it. She then disappeared, and 
Rothuey repeated the experiment ; in due course the same series 
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.V 1 nj.ci.il iniis w.is jH'i Inriiictl, iiiid \\ ci'c K*] u‘.it «*<1 iiinny iniics, ilit‘ 

■ (‘\i(lcnll\' artiiiu" iii «Mrli casr as if cillifr llu* la irkct li.nl 
disaj‘|'ral'‘(l nwillLT In its kciliL: iut'n|ll]»lflrly stuilllnil. nr In i I s 
liaviiiL: l"(‘n sinlmi ])y ;iiils. Fin.illy. the nlts(‘i\ ci’ |•la((‘(i the 

ei ickt'i ;(t a ^realt‘1' <lisl.inc<‘ Imin ihn nest. \n luai it i (m i >\ ci ed 
lioiii the ill-t iv.at iiieiit it had leteiveil siilli<’ii'iit ly in make its 
.-^(;i|.e. Tilt' jxailts nl' illtnlesl 111 tllisaeinllllt ale IIm' I'.iet that 
tlieeiieket was nidv I eiii ] mia 1 1 Iv paralysed, ainl lliat lh(‘ \\as|» 
wa'' Ijllile .ihle In enjte with the tWn Sj)eeial < 1 i tVleU 1 1 ieS that lllll^t 
iH'fjUellllv neeiir tn the s|»eeies in its Usual InUlid nj (»( e 11 { >a t inll S. 

The -^lelius Aut iiiojUi 'ilii i.s m 1‘ W ide ili^l l ihllt inll. aild ilS S|i(‘eii“S 
make ^ellieal luiiiuds iti tht‘ Ltloillid. The hahils nj' smiie ol the 
>j'eeies tniiud ill I’laiKM* haVe heell »leSelil'e<l 1 ly l-'iihie. The 

Ill^eel dnes Un( illliahit the hllllnW' while it is ill jilneos nf 

Iniiiialinii, liilt Ijuils it . ;md some nl the .s|M*ei(‘S t elU j tnl a ri ly 
( ln>e the elltiy tn the iu((»mj»lele liest with a stnlie. The 

tunnel is .1 sinijile shaft with a sinyle eell at its teimiiiatinn; 

this is slnreil witli e.ilet |»illal>. the dllfelelit sjM'eiesnf 
y./T/e MT‘<'tin'_; dineK'Ill 'Jinhsfnr the pnrjM.se. A.hn.^nf'f lllhel- 
nale> in the j.eifeet State, and (allies nil Its work in the sjniiiu-. 
l! elin<ne> a sillLtle laiAa nf lolisideral'le si/e helnllLtin^ tn «»ne 
nf ihn nneinriial Le|>idn|»t< ia, and this it j-aralyses hy a series nf 
ahniit nim* stiiiL/s, "f whi( h niie is imj'lanle«i in (.k h seLiinent 
tiMiii the lust t]i<»raeie mul" haek wards : it fnriiis the hiiriow niily 
atlei' the tnn.l tu \n‘ )»laee<i therein li.as heeii (TlaiiKMl. The 

eatfijallar used is ,-^iil»terrauean in hahil, and th(‘ A tn iimjih ihi 
deieets I hn laiNa hv sniiK* H'lise, tlu' iiatnic nj’ w'hieh a]>]M‘ars at, 
jaeselll <|Ulle nneel lalll. . /, Iml nst r n tH eh(>(»seS .Sliiallni lal Vae nj 
tlm laniily t ieniiiet i idae. a ml uses niily nm* (»r 1 wn slim^dn;.:s tn 
paraly.-M* e.ieli lar\a: several (aterj'illais are iise<i jn ]no\isinn a 
sinyde < ell, and they are nllell sejei tiMj nf different enhaiis. 

Mai'ehal has also puhlishe(i all iiiijortaiit aeenuiit (»f the 
; ja (Kaa‘(lin;:s nf A. njjtins; lie eniitiriiis Fahre’s n]»s('rvat inns, and 
|e\on adds t<j tlieir interest ly' siiirm'st iii^ that tin* Ant nidjilt ila 

|adminisiers sj>eeial stiiins tor tin* jairjose (jf paralysing.' the 

|lnandihles nf th»^ ealerjtillar and de[)riviii;^ it of any ]»ower of 
|»»tU‘rwards injuring tlu' larva that will IWmI un it. He thinks 
^tlit' nioiher-- l/zoa/Y/// //^/ her.s^dt ]>rofits hy appropriating an exuda- 
itiun fmni the vietini. 

>unie s|*eeie.s ot Sphegides luive the euriou.s habit of choosin^^ 

r> 
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the- iiil(‘riors of huiiuui luibitatioiis as the spots most suitable for 
th(‘. formation of their own (lonu‘stie establishments. Fabre has 
^'ivi'ii a ('harming- account of tlu‘ habits of P<'/op(feifS (Seri 
sf)ir/fr.c, a sjx'cii^s that inlialiits tla^. South of Ku]op(*, ami that forms 
its lu'sts in th(i eotta.L»‘(‘s of the [)easants. Tin* spot usually selected 
is a nook in the Ijroad, o]>en fireplace*, out of reacli of tlu* flames, 
thorn’ll not ol‘ the*, smoki*, ; h(‘i’(* tlu* forms a nest of 

(‘arth, cousistini^^ of* t(‘n to fifty C(‘lls, tlu^ matm'ial beiiiR' mud or 
clay l)roU!4ht in little* balls by the aid ol’ tlu* Insect’s mandil)k*s ; 
al)out twenty visits aree r(‘(piir(*d in ord(‘r to conijilete* oni* cell, so 
that for tlu*. construction of a lari^e iu*st of' fifty cells, about one 
thousand \ isits must be made* liy tlu* I nse‘et. It flies in aiul 
oul^ of thee liouse; a,p])arently imt at all ince)mmoele*d by tlu* 
humiin habitants, or by the fact that tlu* pe*asant’s pota^^e may 
bi* simme‘rini4‘ eeii the tire* ([uite* e'lose* to whe‘re‘ the fe‘arle*ss little* 
cie'aturee is eairryini^' on its archite*etuial opea'atioiis. The cells 
are* steire'el with spiele'rs, of which the* wasp has tee brin^ a, ])le*ntiful 
supply, se) that its e)[)e*rations e*xte‘nel over a ceinsiderable* ])e*rie>el. 
’flu* ])re‘y is e‘a[)tiireel by tlu* IV/optnifs whilst em the* win_Li\ J^nel 
carrie*el off at once*, bein^' preibably stung by the* was]) eluriug 
the* pre)(*e‘ss e)f tra-iisit; ap])are*ntly it is kille'd by the* e)peratie»n, 
ne)t iiu*re‘ly [)aralyse*el. Only small s])iele*i‘s are* take*n by this 
spee*ies, aiiel the*, la.r\'a, of the* /V/cyiro’cs e-onsumes them in a short 
time*, e)ne by einey befe)ree the* ])roce‘Ss of ele*e*om])e)sitie)n sets in : 
the* e*gg, te)e), is laiel on tlu*. liist s])ieler intre)duceel, anel this is of 
e'eeurse* at the l)e)ttom of the e*(*ll, so that the s])iele‘rs are e‘ate*n by 
the* was])‘s larva in tlie enaler in wliiedi they were* brought te) tlu* 
e'e*ll. The e-ell is se*aleel u]) when full, tlu* number of spidei-s 

plae-ed in it being* on the average about e*ight. ddie laiva 
e‘e)mple‘tes its task eef e'onsuming the store in aViout ten elays, aiul 
t he'll feu’iiis a. coce)e)n for its metameirphejsis. Two or thre*e* 
generatieins are produe'e*el in a single year, the autumnal one 
passing e'ight or nine* months in the clay cells, whie*h are* loelge'd 
in a nook of the ])ea.saut’s lu*ai‘th, and e'Xposeel to the smoke of 
his tire* eluring all the nuintlis of winter. (Srr/ ij^/i ro/n 

is a genus ine'luding many specie's:^ several of them are known 

^ Pflopat Hs ilis;n)[H'ars from tin* now cataloguo of II vnu-iioptoi a as tlie iiaiuo of a 
valid gcniis ; its spooios boiiig assignod to Sceliphron and various otlior goiifra. 
We liave eiuleavoured, as iegar«ls this name, to reeoneile the nomenclature ef 
previous authors with that used in the new catalogue by placing the generic name 
atloptcd ill the latter in brackets. 
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io Im‘ s|t(‘( i.illy allarhrtl in iln‘ lialalat i<»ns of liuinaii lu‘niu>. 

lias iiivcii an acrnunt of ili,* It.ilnl'^ uf /' [S, ,/ > i>/\ j-n/, ] 

ht>hi> in Aiislr.iii.i; In* says that in soiiii^ j^arts it is viiy 
'lillicllll to krt‘j) lllrsc wasp^? nlll of tliO llollst's ; tin* nest is 
ioriiiod of mud, ami ( «>n,-trn< tod ,.11 thr furnitniv (.r in aiiv ]»aM 
'*1 u room that suits iIm* l.imy ol tin* Insocl. This it must In* 
ailmittrd is, a<Toi'diiiyr human idoas. liahlr to the ohaioo of 
ht‘iii»_^ \i‘ry ca] u icious. lo»th tinn‘d a wasj) huildino its last, 

and tound that it luou^ht a lirsh load ol mml r\a*r\' t\so or 
thiof minutes. It the w.isp Im* .alloWeil to eom]>lete tlu‘ liest 

undist url ted, she (hu's s»» hy adding to the exterior diam»iiu] 

st leaks ft! mu<h So oniny to the nest the look ol a small jufi'e 
<►1 the hark ol a tomiiam aeaeia. 'I'lie const ruet ion eiuisists of 
hui tt> twenty cells, ami when («uni>leled is ])i-o\ isiom-d 
\\ith sjiiders tor the use ot the youno This wasp is miKdi 
]M stored hy parasite>, some of which jnevenl the develo]>ment of 
the !ar\ae hy eonsumin- the spiders intended hy the mot her- 
wasp for Its youim. A Hy. <»f tla- ( haler hij.tera.is said to follow 
the wasp when can yin- spider, and to deposit also an e-- on 
I'Mid : as the Ilijileious larxae ha\e more rajud poweis of 
assimilai idii. thr* ,/s larvae are starved i(j death ; and their 

mildewid remains may he tound in tin* e<‘ll. alter theii enemies 
I"'"!!!.* fully <le\eloped aiid ha \ e tlown away. Am.thei 
l»aiasite is sai<l to eat the Waspda i \ a . a ml attains this end hv 
int lodiK iii'j an e-o ihroii-h the mud wall and the cocoon c)f the 
'< k<‘kit that seems to indicate a ]»arasite. 

I'/.hnf. s e//./re/os, a Wa-p of the suh-lainily Lm ides also dis 
pos>o>M.s this !*<!,, in a manner we shall siihsecjueiit 1 v 
dexrihe. Ihis tra-ment of natural history from Australia has 
a special interot. foi- we tind repeated there similar complex 
hiolooi,;,} relations to tho.M- existin- in the ease of the Kuropeaii 

e< Illlienei .S. 


I . Z/y//, 11111,1 n US is (■(IIIIIIJIIII ill tlic Illiltll-Wfst 

jMMVinci s (il Hiihii.staii, uii-l is < all. ,l tlic ‘ iiiud-iliiiilicr hv tln' 

Kuni]H aii ivsidi'iiis. .Vd oidiii^f Ui lloi n.i ii l uiisinicts ii.s (•.•ils in 

I''’"'"' '’"t th- inl.al.it.Ml ai-artincnls in 

K-.us,.s. h is i..Tn-, ily f, ss wli.-n ..n-a-.a in Iniil.iiny ; th- 

-■Ils ar.- Onr t- six in nunil»T, and an- usually i.iovisiunud witli 
spid-is to tin- niiniUi of aUuit twenty. On one oeension 
n was ..hserved that -iven ealerpillai.s weie .stoieil in.stead ol' 
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spiders. The, speeies is said to be protected by a peculiar odoor 
as well as by its stiii^; it is also stated that it disnuises its 
ediliei; when com])let(‘(l by making it look like a dab of mud, 
and on one occasion “ rays of mud were o))served round the nest, 
ev(‘u mor(^ exactly imitating a lump of mud thrown with some 
tbrcre” l\ (Scrliifhrir/i) hUineatus, formerly tliought to l)e a variety 
of r. l)uilds its nests in hedges and trees. 

Sub-Fam. 2 . Ampulicides. — ProfliontM loiuj itnd iKtrroin.fonni mj 

(I nrrf,: ni front; rJijprns Jtrali-l (hr ; fon r s(d)iii(( rff( lud rrt/s^ 
(hr ontrr onr (tring roniplrtr ; i(\rtnt}ior(t r. rJtoapdr, (he />cs- 
frrinr p((rt if (hr nirl((sirrn(> ni drrply dioidrd to (dloir n 
prrfrrt i nflrrtio n if thr (djdniKr n . 

This is one of the smallest of the divisions of the Spliegidae, 
but lias a very wide distrilnition, being represented in both 
tlu‘ Kastern and W(‘stern ll(‘mis])heres. It is idlied to the 
Spli(‘gides, but differs by tlu* [irolongation of tlie neck and of th(‘ 
head, and ]>y the articulation lu^tween the jietiole and thorax 
l>eing })laced on the under surface of the l)ody ; the wing- 
nervures are said to be of inferior im])ortanc(‘ owing to tlu‘ir 

fre([Ui‘ntly dilfering in indi- 
viduals of tho sanu^ s])ecies. 
These Insects ap])(‘ar to be 
rare in individuals, as well as 
few ill species, and Init little 
has been recorded as to their 
habits; but it is known that 
they live on eoi'kroaches. IVr- 
kins has given a brief sketch 
of the habits of Anipidrr siht- 
rira that is of great interest, 
but reipiires coiitirniation. He 
says that this Insect, in West 
Africa, enters apartments where 
cockroaches abound, and attack- 
ing one, that may probaldy lie 
four times its own size, suc- 
ceeds, after a struggle, in sting- 
ing it; the (‘ockroach instantly liecomes quiet and submissive, and 
suff(*rs itself to ho hnl away and placed in confinement in some 
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sjHii such ,is ii kcylit'lc, Mini in «>in* cast' \Viis a|t]»iirt'ntly pn'' 
Vfnt»<l iVniii jifiiTwaids rscajnnLr. ky tlm wasp carryinL: sniiin 
liravy nail^ int<» tlu* kcyliulr. 'I'ln' lai'va oi' tin* Amjiuh r nKiy 
l»t‘ ]tn*sniin‘(I to livt* on tin* lUattiii, as it is added that dead 
hodies oj‘ tin* enckroaehes are iVrcuienlly fonnd with the empty 
incooii laoii'inlini,^ iVom them. This aeeonnt . it’ ('orre<'t . ]Mmits to 
sunn* teatuies in tin* halats of t his Inseet that are nni«jn(*. A 
loinark made hy Kothiiey in n't’rreiiee to the haliits of A. [JUti- 
r It /! turn i s, seems to iinlir.di* ><»iin‘ siniilai’ instiin't on the 
pari til that sptcirs ; he saNs. “ 1 also saw two (»i‘ thre«‘ <i|’ these 
was]'> < ollar a ]>o(adiar roi kioa^h hy tin* anteiimn* and load it oil* 
iiitoaoiaek in the haik, hut a^ t he <orkroa<h roappeaiad smiliiio 
oaoli tiiiio, I don’t know wliat was iij*.’’ 'Tin* saiin- i>hsorv(‘r records 
that this spooies associ.i I rs with St /n if t n! nn nii'ti ^ an anl it oic.ii ly ii*. 
so III hies in a]>|MMranoe. as well as with a s pi dor that is also oi siniilai’ 
ajipoaiain o l-'io, Solnirr has oj\rn a hi ioT aicoiinl of iho 

jii o( rodiiios ol Aiiii>tflt f flint ft/ rssn , ami his statomonts also torn! 
to ooiifiini t ho <’oii oot iioss of 1‘orkins' ropoil. Tho hahits oT a 
sj'ooirs of Aiiifiiihi' w<*ro parti. illy known to lloaiimui’, who 
doscrihoil ihoiii on tin* authority of AI. (’os>ioiij, Tin* spooios is 
holic\od to ho J. which ooonis not on]\’ in Hast Imlia, 

hut in tho island of Itonrhon, tin* hioality whi*ro AI. ('ossioni 

made his oh>»‘r\ a t ion : his aoooiint is, like tho olhors. a more 
skoi( h ol eortain itoiiits ohsorvod, tho m<»st important of which 
is that wlidi AnifiiiJt.i oanm>t inirodmo tin* oorkroaoh into a 
holo that it has soloctoil as suitahlo, it lutes off some portions 
ol tin* hody in orchr to ro<hn‘t‘ tho j»oor Insect to tin* neoessai\' 
extent. 

from tho>o fiaoinontary ohsrivat ions it would ;ip]>oar that 
tin* stiiiL: ot tin* ^linin/h t has mU so ]»owa*rlul a paiahsiii;.^ elloot 
a** that ot iiio^t other 1 *o>muo>; and tli.'it tin* Aft! lull f.f (h)OS 
Hot form any iio-t. hut takas advaiitaoo of suitahlo holes ami 
ero\iocs t(» ^^tore the \irtim in; also ih.at it «lis])lays oonsidoi- 

ahlo ind*nnity in the selo.-tiiui of materials with which to Idoek 

up tin* easily in which it has jilaood the paitially ineapar-itati'd 
Cleat 11 n*. 

I In* L'onus ] fill ii'Jm rtf. ■< i-> ]>y soiin* eni omolooist s con.sider(*d 
tin* tyjH* <4 .a suh-tamily allied to the Am]>ulioidos : it lon^^ 
consisted of a small ami laie KnrojM*an Insect, hut some* exotic 
s]>ecies have recently Inadi added to it. It will prohahlv prove* not 
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sunicicnUy (lisliiict IVoiii Aiiipuli('i(l(‘s, althoip^li tlu* pioiioluiu is, 
much sh(ji*t(*r, hut Haiidlirsch has rcciuitly uhstu'vcd that the 
Eui'()]K‘au sj>cci(*s attacks iUattidac as do the normal Am])ulicides : 
and kerlou has r(‘corded that 1). hue nutrrhiniH lives at the ex})ens(‘ 
of (Irnpir/ts, th(‘, wasp (kipositiiuj;* its egL,^ on the left 

int(‘rm(‘diate hmiiir of the ])rey. This is phuanl in a solitary 
cell, and is entirely consumed hy th(‘ lai'va, life being ])res(*rv(‘d 
till within a lew hours of the end of the repast, which occupies 
altogether eight days. 

Sub-Fam, 3. Larrides — IfituI hod// not pedlrrlh/tr, or with 

0/d// a sho/’t j/rdlcrf ; o//r xp/zr o/i the /niddtr tit)/// ; h/t)/'(iiii 
i/ino/is///('//o//.s. M(ir//\nul rrtl of the front //'/////s apj/rndl- 
vAdiitr} or n/d /idlhlrr> excised e.rte/'n/di//, or both. 

This grou]) is by some writers callcsl Tachytidi's instead of 
I^arrid(‘s, as owing to a chang(‘ of nomenclature* 7br/////r,s may now 
he considered its ])riiicipal genus. It is in connectiou with 
this and the neighbouring sub-l’amilies ol‘ Sphegidae that some* 
of tfie greatest taxonomical dilliculties exist. We incliuU* in 
ljarrid(‘s the “ .^fiscoj/hi/s grouj) ” of Kohl. 

The s])ecies of the genus Tarhi/tes seem to have habits very 
similar to those* ol‘ tlu* genus S/d/ex ; they form shafts in the 
earth and pro\ ision them with ( )rthoi)tera ; like the and 

oth(*r Fossores, tlu‘y have the habit, when they liy to their tunm*! 
with a, victim, of de])ositing it for a sliort tiim* on the ground 
(dose to the mouth of the burrow while tlu*y turn round and 
ent(*r l)ackwards; and, after doing this tlu*y again seize their 
])rey and drag it into the burrow. Fabre availed himself of an 
opportuirity to remove the prey while the Hymem^pteroii was 
entering the hole alone; as a result it had to come out again to 
seek the object ; this it soon found, and (?arried to the liole, 
relimpiishing it again as usual wliile it turned round ; Fabre 
repeated the operation several times, and always with the same 
residt ; the was]), though it might have kej)t hold of the victim 
while it turned, and thus have saved itself from losing the 
precious object, never did so. 

* AVlieii a st'oond cell is more or less perfectly marked out, tlu' eell with which 
it is coiineeteil is said to he ap]>eiidicuhile. The nervures fret^ueiitly extend heymid 
the complete cells towards the outer marjtin, formin.it “ incom]>lcte ” cells; only 
complete cells are counted, except when “incomplete” is mentioned. 
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il ])(‘inR ()iu‘ of tli(‘ stnuiRo fjiets of iiaiurt* that these highly, 
einlowod cnvituix's novor even see the oflspriiii^ for \vhose welfare 
th(*y labour with sueh (extraordinary ingenuity and pers(*veraiHe. 
>,h‘ither can wo. su])posi‘ that tiiey have a eoiieeptiou of it 
deriv(‘d from a knowl(edii,(^ of th(‘ir own individual history; tor 
tludr very eoni])l(‘te nietamorpliosis is seare(‘ly reeoneilahle with 
any sueh reeolh‘(‘tioii on their [)art. It niay possildy therefore 
he the ease that, having no id(‘a whaUwer of the offsprin,e\ they 
an* (‘([ually destitute* of any eonee[)tion that it will hi* destroyed f)y 
the opi‘rations ot' the* Xur/vo/a. Hewevi*!* this may lx*, AVhitte*!! 
inlorms us that both wasps skirmish about for a IiLtl(‘ as if (*a('h 
W(*re mistrustful and som(‘what afraid of the other ; this ends by 
tlH‘> withdrawing,^ its ojepositiou ami by tlu* Ijarnalu 

taking ])oss(‘ssiou of tlu^ cell, whieh it tluen ])roeec*ds to divide 
into two, using for the pur])ost* of th(‘ partition ])ortions ot the 
material of tlu* luest its(‘lf; possibly it is only a eontraedion of 
till*- size- of the ei*!!, not a tnu* division, that is (ifeeted : howevi*!’ 
this may l)e, after it is accomplished tin* Ltn'rttdo di*])osits its 
own egg in the cell, having, it is helu‘Vt‘d by AVhittell, pr(*viously 
dc'stroyed that ol' thi^ Pr/opffrt/s. Judging tVom what oirurs in 
oth(‘r s])ecies it is, liowevi*!*, niori* ])rohal)le that the destruction 
of the (*gg or young of tlie is carried out by tlu*- larva 

of the Lurnnio and not by tiie parent-was]). From a remark 
niadi^ by Maindrou as to the proct'edings of Larradu niodrsfn, 
in da'i’iiali*, it sei*ms [)robable that its habits may ])rove to be 
similar to those of 7.. ((udrtdis, for it freipieiits the nests of 
after they have been completed. 

Sub-Fam. 4, Trypoxylonides . — from Lurridc^ hp fhr 
inner mar/fin of f/ie ri/rs heinp eonafre, and fJtr manunol 
cell not appcndirnl((t(\ {In Trypoxylon tliere is onhj one 
distinct SifJ)ina rpi n<d and one distinct discoidal cell, a secofid 
of each heiiaj indicated faintlp.) 

The nervuration of Trypoeplon is very peculiar, and dilfers 
from that of the widely-distributed genus Fison, though according 
^to Kohl’s views the two may be correctly associated to form 
this sub-family. The species of Trypod'f/lon are apparently rather 
fond of human propimpiity, and build clay- or mud-nests in or 
near houses. T. alhifarse has this habit, and is well known in 
Southern Brazil under the name of '' Marimhonda da rasa"': 
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i.lii" IiiMM i lik»‘ y </>. s(<>i*‘s Its n(‘>t with s|>i«lt'is. and 
l’« ( klmh h,is icniaiknl that howrvri uifal may 1 k‘ t ln‘ niimher <»! 
sjiidfis |)lai ril hy ihr iiinlln-i' \\a>p in a irll, (la-y aii* all ((tiisimnMl 
hy ihr lai\a. iiuiic cv^'i' iM-iiiL; I'aiml in aUci tlit* pmlri i 

ln'-<( i i‘v(,jpi*s I mil, Tin' Muntpran T. loinis a in‘sl 

riilirr in hranihlr--tmii.'> nr m sandy sml nr walls; it makes use 
nf >jad.‘is as pin\ isimis. 

Sub-Fam. 5. Astatides. /v/^ s r> , tj Ln <i> m f},,- jnctii//;/ 

If/'iii/J} ff t>/i //ft’ t't f t> ! ; ///•<» Sjuif's on the ninldlH /ihid. 

\\ r ha\e (Wo species nf I h«‘ m'llUS A>f(ifn ill Ihltilili; OlIU of 
llimii A. is known to Im ni laimwvs in iIk* ground, (‘.n h 

of whnh (onlaiiis only a sinulr (oil; this, it appc'ais, is usually 
plo\ i.-inlied with hllus of tlir 
e-lllis J 't fifii/ii/iix , llisrits le- 
iiiai kmhle loi t hmr st loii-.; and 
< 'ttrll^l \ r (idolir. St. f .11 LIf.lU 
H'oids th.it this species also 
m.i k'"' Use el a siit.i 1 1 Cl ick 1 • 'a< h 

l"i feiiiiin-j tia* fond -stoic* : 
thii'- cxhihiliii'j an unic|n«* 
t .It liolicity in the tdciatioii ot‘ 
the cli'-ni.'rc'CMhk’ ; .ilniost tin* 
only peiiil c)f ( c III ncc t ion he- 
t\\c»'n hiiLis .mil (cMkioaches 
I'. IIIU' lli.’ll .I,,.!- C'l'- I'- , n,:,!., 

ac|i*r AicoldlliL! t‘> Smith, Ottflnlus another Yc'nu> of l‘i»ssores^ 
is ■il-'O Used. A lit li‘U 1 1 i«'S .lie l.ii lieiii a'jiecnic'Ht as to the 
N.ilidily and ii'kiiimis ef tin- suh-f.miily Astatides. It consists 
onlv el the w’idely-disi rihul ed ;jenus AAnln^ with which the 
Amth Anieii<,aii Jji pli>j>hi t tifu dvith oin* spi'c ies^ is doulcttully 
iated. 

Sub-Fam. 6. B6mb6Cid6S fdiln'trm f utlij rhnuffitf ^ 

Wi ii>i ~ fi, n- f ^ s f f it fiilt ,ftj , , ,'11 „, fir f(f i}u nuier nmrfjm ; 

'inn,fftiin/ t,l\ itf fmn/ n'ttuj tidf d jtjit ml it dhiir ; tfffi udilfhs 
xnf mud, -fjf nd/e m terndUi/ I h ind hudtf no/ jirdlrrUdit'. 

Tlie eloiioation iA the l,il»iuiij. tlmuith one* r>f tiie most tiust- 
woithy o( the eharacteis ot the r»emkH;ides. eannot ]>e altogether 
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relied on owin^- to tln^ variation it presents both in this and tlie 
allied suh-l‘ainili(‘s. Thi‘ Tknnbeeides carry their prey to their 
youn;^' tucked und(*rneath their own bodi(‘s and hug' 5 j;ed to tht‘ 
i>reast ; tlu'y afllM t loos(*, sandy soils i’or nidilicatiou ; make use, 
in tlu‘. <j,reat majority of tlie cases where tlie lialuts are known, 
of I)i[)tera I'or provisions, and ^ive th(‘S(; dead to tlie youn;^ ; 
makinif repeated visits sup[)ly fresli food to the ])i‘oL!,eny, whi(‘h 
notwithstandinL( tliis fact, an* distributed in isolat(‘d l)urrows. 

Oiu*. of tlui most inti‘resting of Fal»re’s studi(‘s of the instincts 
of I fyni(‘nopt(‘ra is d(*voted to Itt'nihrr, ro.'^frnhi. The ilemljccides 
liave the Jia])it of 1‘orming their lu'sts in tin* ground in wiile 



ex])anses of sand, and of cov(‘r- 
ing them up, they h'ave them 
so that tlnu’e ap})t*ai‘s to be 
absolutely nothing by whi('li 
tin* exact position of tlu* nest 
can be traced : nev(*rthel(*ss the 
J>r//il>rr iHcs dirc'ct to it with- 
out any liesitation. Tlow ne(*(\s- 
sary it is to these Insi'cts to 
])ossess this liuulty of iinding 
tiu'ir lu'sts will be understood 
when we recall that tlie Jjrmht .r 


do(‘s not |)rovision its nest once and for all, but sup})lies the young 
at first with only insulhcient food, and has therefore to ri‘turn at 
daily, or other intervals, with a fresh store of ])rovisions. The biirriov 
is made in tlu* sand by means of the fore-legs; these work wdth 
such ra])idity and skill that a, constant stream of sand Hows out 
he'hiiul the Insect wdiile it is engag(*d in the act of excavation. 
The nest or cell in wdiich the larva is to live, is formed by this 
})roeess of digging ; but no fastening together of the material 
occurs, nor does any exjiedient seem to lie resorted to, other 
than that of making a way through the sand hy clearing out all 
the pieces of stick or stone tliat might diminish facility of access. 
The cell l)t*ing formed, tlie JUinJtrj: leaves the spot in search of 
prey, and when it has secured a victim in the shape of a two- 
winged fly, it returns therewith to the burrowg and the booty is 
placed therein, an egg being deposited on it. The was}) then 
leaves the burrow, disguising, however, the spot where it is 
situate, and Hies away ; to proceed possibly with the formation 
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0.1 othrr tturi<»\vs.‘ In llu* (M)iiisi* n| l went \ - jour lunns tin* 
oLiLr Ii.il<'n»‘s, uthl tin* l;ir\ii in two or lliro«‘ iliivs c‘oiu]>h‘l(‘l v 
iho stock ]>rovi(lc({ lor it. Tin* mot her - wusp then 
iviiiriis with .Mm»thcr tly -- lliis lime |)iohal»ly a larger oiu* 
jM'iiei rale'^ ra|>i(lly t«> the ]»ott()m ol (he hurrow, ami aoain r(‘- 
Iic.(ts. leaving ilie sceoml sto( k of ])rovisions t‘oi- the henelit of 
t he jreedy lai \.i. I heso \ isits o| supply ai'e repeated wit h increased 
fic.piciK y, as the a])).etit(' of tlir i irva jdi' the henelit. of \Nlii( h 
Ihcy arc made increases with its -rowth. Ilnrin- tin* tourte^m 
oi littcen days th.it torm this portion of thi' lifea-vcle. the single 
l.iiNa is supplied with no less th.ni lifty to eighty Hies lor food. 

tnriiisli this (piantum. numerous sisits are made to ea(di 
i'iin'"W. and as the mo( he*- mhi r has siAeral hiirrows thoimh 
!i"W 111 , my does not appe<ir to he known - her indusiiN' at this 
time must he vei-y Ojeat. Ail the while, to*». a -ivat dan-jer lias 
1'' .I\..ide(i. for there is an enemy that .sees in the hootv 

I'loll-lil hy the to its VoUll-, a Mill Stole fol' its oW 11 

ploeeliv. 'rhi> ellomy is a feehle. t wo W in-ed tly of the lamilv 
1 .I'll 1 II 1 | l.ie and the ^ell us M>lt oiji'ii tn net : it h.lIlL'S ahoiit the 
nei'_dd loiirhooi 1 of th<* nests, and sooner nr later linds its 
opportunity of dexoiidim./ on the prey t he nilx >■ is lairvino-. 
cho(oin'_; Imi- its purp(*sv a mmnenl. when the H, min f makes a 
delay Hist at the mouth of (he hurrow . then down (oines 
the .1/. '/..yeoa////// and lavs one, twm. or three e-j-s on some portion 
!"'"tylh.ll may he ).rojr< tin:,^ from lieiieath the holiv of 
1^*'" *' •']' Ihi'' latter (allies in tie* food for its own \oiinn, hut> 
thus mtiodur. s to the latter the soiinc of it^ destruction, for the 
l.iiwae eat up t lu* supj Hy of food intende.lfor the 
in‘'> t l.irxae. and it there he not ellollLdl of this J)ro\rnder they 
sat mix then \(ai.icily liy eatino the lltiuhtr lar\a itsell. It is Ji 
reniarkahle fa< I that not w it hstandim,' the juesenci* of these 
sti.inL:e kmae in the nest the mothm’ continues to hrino 

-‘1 I'l-IM'*’ intmval., and. wh.it is Mranoer still, makes im 
cllort to rid the m-t of the intruders: ivturnin;: to the Imrrow 
with a .''Up).ly ot too<i she finds therein not only her h'udtimate 
ull"}*! iiiLT. a siuole tenant. )mi si-veral others, strano(*rs. it may 
t- the numlH-r of twelye; although she wouhl havr* no 
dithculty in fremn- the nest from this i,and of litth* lirioauds, 
she makes no attempt to do so, l.iu continues to bring the 

' .Set- on this jHjint lla- not(' oii laO. 
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supplies. Ill doin^r so slui is fulfilling her duty : what matters 
it that she is nourishing the enemi<*s of h(‘r race ? lloth race 
and (Uiemies hav(‘ (existed for long, perliaps for untold periods of 
tiiiK), why then should she disturh herself, or dt‘viate from her 
aeeustomed rang(i of duticxs ? Some of us will sei^ in sueh pro- 
e(i(‘dings only gross stupidity, while others may look on them as 
suhlime toleration. 

'ria; peculiar hahits of lU'\t\bcx rnsfrff/a are evidently closely 
conneet(‘(l with th(‘ fact that it actually kills, insttxid of mendy 
■|)aralysing, its t)r(‘y ; hmice the lV(M|iumt visits of supply ari‘ net'es- 
sary that the larvae may have fresh, not putrefying, food; it may 
also he h(‘(*aus(‘ of this that the hurrow is made in a })lace of loose 
sand, so that rapid ingress may lx* possible to tlu‘ Ibnnhr/: itself, 
whih; th(‘ contiuits of tlu‘ burrow ar(‘ at tin* sam(‘ time protectial 
from tlu‘ inroads of other creaturi^s by tlu‘ burrow being tilled 
up with the light sand. f'abre informs us that tlu^ L'c/nhrr 
larva constructs a veuy remarkable cocoon in conmetion with 
tli(‘ ]H‘culiar nature of th(‘ soil. The unproUx'ted creature has 
to pass a long ])(M‘iod in its cocoon, and tlu* sandy, shifting soil 
iciuhu's it necessary that the probeting casi* shall Ih* solid and 
capabl(‘ of keeping its conUmts dry and sound. The larva, how- 
(‘ver, app(‘ars to have but a s(*anty su])ply of silk available for 
thi^ purpose', of constructing tlie cocoon, and tlu'refore ado})ts tlu' 
device of seh'cting gi'ains of sand, and using tlu' silk as a sort of 
c(‘nient to coniuct them together. For a full account of the 
ingenious way in which this dillicult task is accomplished the 
reader should refer to the pages of Fabre himself. J)eml)e- 
cielt's ap])(‘ar to be' specially fond of memlu'rs ol‘ the Tabanidae 
(or (fad-lly family) as proveiuU'r for tlieir young. These ilies 
infest maininals for the purpose of feasting on the blood they 
can draw l)y their bites, and the Ik'Hibecides do not hesitate to 
capture them while engaged in gratifying their blood-thirsty pro- 
pensities. Fn North America a large species of lH*ml)ecid some- 
times accom]»anies horsemen, and catches the Hies tliat come to 
attack the hors(‘s ; and Ikites relates that on the Amazons a 
Bembecid as larg(' as a hornet swoo]M'd down and captured one 
-of, the large blood-sucking Motuca Hies that had settled on his 
lUH'k. This naturalist has given an account of some of the 
Bembecides of the Amazons Valley, showing that the habits there 
are similar to those of their European congeners. 
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sjn'r/,K<(i <• is ;i Iik-IIiImt uftlu* Sti/.illiic. ;l K'col;- 

iiisr.l l.y s(»iin*iis iMlisiiiici sul‘-l;niiily. It in;ikrs in Nmili 

A 1 1 it ‘1 1 ( i'( . Ill lllStH'lS t»t lllt‘ 1 ^ 1 ‘iniS ( ttttxl t<tl‘ its 

r>urit»\v< ill tht* ;nv luiidf liy tlit‘ |•.l^^•llt Insect : tin* 

is (}t‘|M i^iletl t.n tilt' ;niil the tiiiiatitni tif tin* It'etliiiLi-t iiiit' 

<'t till' l.ii\a is l*t‘lie\'e(| to l»e uttt iinnt' tliiiii a WfcL ; the |ih|»a 
is ( < till a i iiet‘1 ill a silken ((kimhi. with whit h nine h earth is inetii- 
I'^rated. Ikhley stales th.it tliy eiirlh is essential Itt the well- 
heill:: lit this Insect, as the het niiK* nit»nlii\' ifthet-aith 

is at all ilaiiiji. As tin' is ahtmt twitt* as liea\\ as tli«' 

itselt, this latter, when iihunl In takt* tin' cajilnretl 
^he nest . ailti|)ts tht' |»kni nl’ cliinhiiiu with it tn the 
^"1' tree, itr sniiie similar jtniiil nf Viinta^e. sn that tlnriiiL: its 

tliudit it has tn ticsifiid with its hea\\’ hnrdeii insteail nl ha\inu 
I't tise with it. as wniihl he iieeess.ary if the start wt'iv iiiadt' fii»in 
t he urnllllil. 

Sub*Fam. 7. Nyssonides. L sjnii'f ‘ in n ml tU} t s t iilii'i' on 

out, r : hi nil liulif n^n'illii m,i j,, Jic, I ! ,i ( ,■ : ■n‘inij 

(r,th fhr iniiriliiinl r>ll iiof > t j > j„ n > 1 1 < ii f >t f . , 

1 hi'^ 'jrnn}i has heeii hnt little stmlied. iiml tliem is nnt inneh 

kiiuwlcd-,. a> I.. 111., lull, its .,r III.. S|.... |..S, Ii IS .I.||iiiii...| I., I,.. 

i li i j „ ,'si 1 t.i (l..|iii.. it . 1 . '.'11 1 a I ..I \ . It is 1,\- S..I 11 .. ..|it < . 111 . .1. ist s 
|•.pn'.|.|l•|.■.l 1,1 ill.. In. I,. .l/,//;a.,s, ill wlii.li til,. al,.|.,iii..|i is |„.,li- 
n-ll.il.. I'l-, 4S wliil.. ,, till. IS lr..at tliat. ^.-mis as li.Miiiii.j a 
iliMiiiri siil,-iaiiiily. M..lliiii<l..s. K,,lil l.-av.-s .)/,//;„as niii-lassili,-.!. 

( ..■I'la... ki'f has |.al|,..l al ti'lit i<>ll t.. tli. fail that liiail\' nl' ||ir 
II 1 S...I-. in thi^ -r,,iii, hav.. ili.- trcrli.int.-rs ..f ih.’ Iiiinl ami iiii.MI.' 
I. u's .ii\ii|. il: til., ilivisii.ii i~, as a nil... m.t s.. ('.iin|.].'|i- as it 
usn.illy isin Ilyin..mi|,l,.ra I’aia-iti.a; l.iit it is rvcii im.i mai kml 
ill M.in.- 1 . 1 ' tills,. .\y,ss,,ni,|,.s Ilian it is in ....itain ..f ilic |,aiiisili.. 
j'r.tui.s, 

J/./ZiH./s is ..nc i.f ,,nr (■..niim.iicst, I’.ritish Fi,s.s(iii..s, 

.•im! w,' ar.' in.l,.l,t,..l i,, tin- lat.- F. Smith tor the f'oll.iwin.i. 
.•Il l , , lint i,| Its liahits: ' It |,i,-y> ii|„,n |Ii,.s,anil mav hn <r.ninionly 
<.hs..n-..,l r-s,.rtiti- tn tlm .ii.,],i,jnns ..f ,■.,«< i„ .snarcli of its ),i,.y ; 
It IS ono of the most wary ami talmit...! of .,11 its (Vatei nity ; wore 
11 at on,... to attemi.t, hy a sml.l,.n lea},, to dart upon its victim, 
ten to one it woithl fail to secure it; no, it does no such tiling, 
It wanders ahout in a sm t of iniuxeiit, unconcerned way, ainonos^t' 
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t]](‘ (lelu(l(Ml Hies, until ;i sale ()})portunity presents itselt, \v]it*n 

its ]>rey is taken without any 
elainee of failure ; such is its 
ordinary mode of proceeding. At 
Mournenioiitli the flies are more 
aetive, more dilheult to eaptur(‘, 
or have tliey unmasked the 
tr(‘aeherous MrUinvs! and is it 
found Ji(*eessary to adopt some 
fresli eontrivaiu'c in ordei* to 
aecom})lish its ends ^ if so, it is 
not <lelieieut in deviees. I 
uotiecsl onct' or twice, what T took to he a dead s])ecimen of 
MclhnnH, lyiuo; on patches of cow-dung; hut ou atteni])ting 
to pick tlaun u[> off they Hew: I at oncti suspect(‘d the crc-a- 
tui’(‘-, and had not long to wait l)efor(; my suspicions wei’o 
confirmed. iVnotlaa*, apparently d(‘ad fellow, was ol)ser^■ed; and 
tluu’i;, iK'ither moving luaid or foot, the treai'herous cnsituri' lav, 
until a liiui S})ecimen of a J^luehotlle ventured within its grasp, 
when, activ(i as any puss, the started into life, and 

])ounced upon its victim.” 

Lucas stat(‘s that in the north of France McIUhiih salmlosns 
provisions its lu'st with Diptera., which it s(‘arches for on th(‘ 
flowers of 1 1 mhellifVu’ae, and then carries to its nest. This is a 
hiuTow in the earth, and when it is reached the llymeiiopteron 
deposits its Insect l)urden for a, moment on the ground while it 
turns round in order to entm* the burrow ])ackwards. The same 
writer states that two varieties of this Insect live together — or 
I’ather in the same colonies — and make use of differ(mt specie's 
of I)iptera, even of difhuent geiuu’a, as food for their young. 
TTu*se I)i})tera are stung before being placed in the nest. The 
stinging does not kill the Insect, howev(*r, for Lucas was able to 
k(vp one specinuMi alive for six weeks after it had passed this 
trying ordeal. 

Sub-Fam. 8. Philanthides. — Lfihnnn small ; antrrior 'irlnf/s a'il/i 
f/iree complete siihmarpinfd cells ; hind hod// const/'ieted. at 
the base h/it not so //s to form a slender pedicel. 

This sub-family contains Insects resembling wasps or Cra- 
broiiides in appearance, and is, as regards the pronotal structure, 
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iii(<‘riii«<li;ilc I'fiwmi I lir t 'jic.ii (li\ ..f tin* lui 

tlir ihMily nr as tar ihr 

I'Linln*. ainl in I*h (In- tu<' i niia* niln alniosi atiual 

< oiit ii^uily. 

'111.* sjM'cirs nf llir m. *1 HI s T, r, . aa > .,ir milii.'rnu^ in Kui.>|..*. 
aiul s(‘\t‘ral nl tlirni aiv knnwn tn mak.* laiirows in ilia Lironiid, 
.Jlld stole (hem Willi heetles ln| the helielil n| the llllnr.* Iai\ae 
Th.* h.*.*tles ehnseli dillel ill family ad'.adlllii in die species nf 

( ),il[ i( a]>jM‘ais liniii die (»]i>ei\a( inns nl’ |**al»re and Ihilnin 

that nil.* kind nt re/ve/zA 
ne\ .‘l in it s select inn ^ne^* 
mil nf die limits (.1' a 
I'-i r 1 i e II la 1 fa m i 1 y n 1 
l*<‘ede^, hill. cminUslN- 
eiininjli. will take Iliseefs 
in">i di-similar in fnini 
and i.dniir |. Kidded they 
Im'Ii'IIL,^ 1.1 the plnjiel 
f.lllilly. ddiis (hni.e, sn 
^vi.l.■ in nil.* dii.*etinii an. I 

limiled in aiindiei. 

He»*Iii> In pnilit In (h.* 
t*\ I >I ell' -e ( d >( •! lie sell ''e 



that del ej mini's ih.* 
1 mir ] h it ish sj.ei le,-^ 


^*1 til'* iialiiie nl whieh v\e ale iiiiawa?* 

8el.-. 1 mil mad.* hy | he I n-eel. In l he < as. 

<d ^ ‘ ^iiiiih nl \ 1 (\ laiiNinu l<» ils iM*st < 'iir- 

CMlllnll I' la.* n[ \eiy <ll\.'|'e Inl'llis; wIllK* (\ hiiitiifii USed a h.'elle 
HuJfnn f<i},nl,(- n| (he family < hrvsnnielidae. 

ih»* heelles, atlel heinif (ailLdll, a].* stuii^^ ill lla* (hief 
ai 1 li ' lllat inji nt die hndy, dial, namely. h.'lWe.'ii the ]»rn- and 
ine^nthnlax. ( >rrrr,s Itijtr* .'si X nl<l i.»nlinrs Jl>e|f e\eil|sivel\' 

"t til'* family IhijireMi'lai*. It wa> hy ohsei\atinns nn 
tlll> lliseel that dlifniil- tils-l disCi.Veled the laeMhal die Insects 
Bt'.led U]» dn lint .|eeay ; he tlioiiL'lit. hewevcr. that this was diie 
to de* li.plid injei led hy die wasj> e\er< isin^' solm* antisr*j»tie 
J><>'\ei . hilt die ol.x'i’Valinns «.( I'ahie liave sh<»wn that the pre 
prvaiinii in a Ir.-sh stale i. dm* in life n.,t hein;.: •'Xtin;:uislie(I ; 
|ll.' Mlllll.-SS. allil.n a. ll' of .l.-atli, .la.' L. the (l(.dnKti.Ml 

th.- luiirli.aial activity o! tlic lu-iv,- cciilro llial g.Acni tlic 
l^eveiiit'nl nt ih'* liinhs. 
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It has long 1)i‘eu known that some species of Cerccris prey on 
l)(‘es of the genus IfaJlctus, and Marclial lias recently descril)ed 
in detail the prucecHliiigs of oniata. This Insect catches a 
on ttu‘. wing, and, holding its neck with the inandihles, 
lieiids her body beneath it, and jiaralyses it liy a sting admin- 
istered at tlie front articulation of the neck. The HaUduti is 
subs(‘([uently more*, completely stunned or bruisial by a process of 
kiKuiding by means of the mandibles of the OVrery/.s. Marclial 
attaclu'S great im])ortanc(‘ to this “ malaxation ” ; indeed, lie is of 
o])inion that it ta,k(‘s a,s grisit a part in producing or prolonging 
the paralysis as the stinging does. Whetlu^r the malaxation 
would Ik*, sidlicient of itself to jirodiice the jiaralysis lu*- coidd not 
decade, for it appears to lie impossible to induci? the fVrrr/*/.s to 
undertake the kneading until after it has reduced the Hal let as 
to ([uietude by stinging. 

b'abre made some very interesting oliservations on (■nreris 
i ahciriilida, tlu‘ir object being to obtain some deiinite facts as to 
the ])owt‘r of these Insects to find tlit*ir way liome when r(*moved 
to a distaiKK*. He captured twelve exam])les of tlie feniah*, 
marked (*ach individual on the thorax with a sjiot of wiiite 
])aint, jilaced it in a paper roll, and then juit all the rolls, with 
tli(‘ir prisoiu'rs, in a box ; in this they wen*. rem<na*d to a distance 
of two kiloini*tres from the home and then released, lie visited 
the home five hours afterwards, and was speedily able to assun* 
himself that at any rate four out of the twelve had returned to 
the spot from whence they had lK*en transported, and he enter- 
tained no doubt that otliers he did not wait to captiin* had bet*ii 
(‘([ually successful in home-tinding. He then commenced a second 
t'xperiinent by capturing nine (‘xamples, marking each with two 
siiots on the thorax, and conlining them in a dark box. They 
were then trans])orted to the town of ( ar]H*ntras, a distance of 
three kilometres, and releasetl in the public street, “ in the centre 
of a popidous (juarter,” from their dark yirison. Kacli Cc/rn'i^ 
mi being released rose vertically between the houses to a suffici(*nl 
lu*ight, and then at once passed over the roofs in a southerly 
direction — the direction of home. After some hours he went 
.back to the homes of the little wasps, but could not find that 
any of them had then returned; the next day he went again, 
and found that at any rate five of the Cerceris liberated the 
previous day were then at home. This record is of considerable 
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iiilfir.-'l III twii (.icis. vi/. iliat it is ndt (■(iii.sii|,i|',.|l |||,. 

(''O.r.-i as a nilf i‘\|i'nils lis raiii^'f tar liuijt Imiiif. and that ih,' 
"|-■.•||||I■I 1 S \\,.|V lilii-ial.'il in a indili,- sliiTt, aii<l timk tlir diivc 
1 1' *11 lit I ii iMii • at I It ua‘. 

/V-i/./»//,as ,;y/,ri./-//S IS nllf .i|' 1 1|,. li,.,s| klluWll of till* Illcinl loi s 
"f tliis Miii-faiiiily Iiwiii- to its hal.it of usiiio il,,* doiiiosi lo 
Ifiiry-liro as tlio food for its oli;s,iriii-. |n many irsi„.,.|s its 
lialiils ii-si.iidilt* thoso of rl-i l./■/m/,^ l■\n■]lI that tin* Phil 

oiitl.ii, aii|.aivnilv kills tlio lii.,* at on,.., ^v|^l,■ in ih,. vn-i- of ||„. 
ry, ihi. n. lining it ont, mills din-s not )ii.risli for siAcral da\s 

.V l"v, wlirn altai k.'d ky 1 1 ,.. / 7 , „s, .s,.,.ms to ‘li.. 

idmoM in,a|iali|i. of di.fiaidin- Us, -If, f,.i it aiiimars t,, liavo no 
]'-*w.i ,,f tindin-wiil, iis ,sii„,^i ll,.•^v,■ak iila.'.'s in th.-arm.inr 
nt ils a-sadani. A, c ,| ,| nm t-i l•■al.r,•, ll lias n,i i.loa ,,f 111,. I>h,l. 

111,. ,,,„mi\ Ilf ii> ra,',.. ami asso..jai,.,s xviih i|,s 
d,''tii.yia oil ami.alili. ti.ims |,rl■vllll|s i,, i h,. .u i a,k li,.in,u' mail., on 
it. ilii- ,/s ,s|ii|.js III,. I,,.,. ,,|| ill,, iimli.r-siiifa, ,. ,,f ||||. 

tn. Ilium • .ilii iuar.ls III,. I | is mi1,|,., i,.,| i,, a violnil, |irii, i.,sH 

"f "In, I, iI„. IS foi.i.il from il, ami tins ili,. 

di.Mi.iym oivimIiIv iml,il„ s Tf... 1 .,-,. is tl„.n ,arri,-,| lo tl„. 

<)l till' //,,/,,,///,,/< I'lij^ ,1 im, j,, ,1^, o,imi|,| ■ ,1 j,. ,,)■ 

'i' l’ll' ■ 11.0111 a \ai,| a,-.'.,|,||n.,; to l.'al.r.- ami al its |,.r 
inin.iiioii ., 1 ,. |,|.i,,.,l i|„. I',,,. ,,.,|.j,,|,,|| ,,,• III,, j,| 

Is ami an Iai,l’ on il • as 

' ' ■" IS r.-dlv .li.a.l, iMil m,.r..|v m a slat., of 

ana silioma. il„. J'/, ,l,< u/h .|,„.s nni ,..m|il,.|,. ||„. si,,i,.,,f |,m„| 

par Its ],ii\,i,. ,ii| II, 1 , 11 , ,1,,, I,,,,, I 

Its 111 si s|,„l, ,,,„| ,]|,.|| ,j,,, m,,|||,.,- xvas|> snii|.|||.s a lii'sli si,,,,. 

•" tl'is '■I'''. Ill, i,'t..i,., .,s Ml ,,,.,,11^. 

teinN 1 hr « til’s. j iii n_r 

Sub-Fam. 9, Mimesides. s,„„// ,,., 7 /, 

7, /,s rmsiil 

'Hu: 

"■Iti, rr/ls. 

Mnm si/I. s ,s 1„., I..,..., 1 

:bt som.* aiiiliors. .\I,ni..s„i,.s ,.om,„,s..,s Imt tou- f,„.,„,s a,.,i 

|IrM- Known aro s,„a|l l„s,.,.,s,. j-,.,, 

Jam, tli.-ir m-sts l,oll„w si..m.s, and tl,.. fon,,..,. provisioms it.s 
licst swth Homoptorons In,s,.. ts of tlm family iVvllidim I itil,. 
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exists as to their liabits ; bat Verhoel'f stales that 

the species ut /^r/^ — like aieai 

beis of tlie Peai])liie(luaiaae — 

C \ w lorai cocuoas. 

^ Ikaaphrecloaiat^ sal)(li\ i- 

iaclu(l(‘s auaieroas saiall and 

obscure Ias(‘cts fouad cliieHy ia 

I Europe aad Noith Aaierica ( Fij4. 

I ^ /T b ^ ^ ^ ' reseail)lc‘ 

^ i Lm j! saialler black s})ecies of (h'a- 

/ T bioaides, aad are distinguished 

/ \ iVoiu tlieai cliieHy by tht; exist- 

^ eace of at least two eoai])let(\ 

V\v,. :)Q.~^-Mimesii incolor subuiarRiaal cells oa the aa- 

lintaiii. . ^ . 

terior wiag instead of one 

The species of I^issaloec us live ia the l)urrows that they foiia 
ia the stems of plants ; i^eniphrcdou luifuhris frequents the decayed 
wood of the beech. The larva aad pupa of the latter have l)eea 
descrilH‘d by Verhoeff; no 
cocoon is foi aied for tlie 

metaaiorphosis. iioth these ) 

R(Ui{U*a ])rovisioa tlieir nests \ ‘ ^ 

with Aj)hidae. This is y 

also the ca.se, with ^St/f/iuus 
prudulus, but the burrows 

of this species form a com- y \ 7 \ 

plex system of diverticula HH ^ 

proceeding from an irregu- / iff \ 

lar main channel formed in „ „ , , , , • ^ •. • 

Fie. lii. -Pemphralon luaubris 9. Britain. 

the pithy stems of bushes. 

Ccnionus nnirolor, according to Giraud, forms its liurrows in 
bramble. -stems, but it also takes advantage, for the pur])Oses 
of aidilieatioa, of the abandoned galls of Ct/nips, aad also oi 

a peculiar swelling formed by a tly — Lipara lucens- oa the 

common reed, Arundo pliragmiUs, This species also makes 
use of Aphidae, aad Yerhoetf states that it has only an ini])erfeet 
instinct as to the ainount of food it stores. 


Kkj. - Pern phn (Ion lunnbris 9 . 


Sub-Fam. 10. Crabronides — /Vowo/fOM .short, /mni irini/ irih 
one (:oiiq)let(: snhmnrr/i mil mid two dhcoidnl relh : hind hodr 
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I rnrhl, inf t> rut . f •! n > II. ff, I It s,ini> (tilin'/ ffi.il / n/'iits, f inxr, 
siiifl/i/ Iff/ >t.ilL*<l. 


T!it‘ ( ’i aliKiiliJt s V.sj.H r, •/// /*,». the Ikhuci. is noi (»t this siil)- 
faiiiily .n<‘ litlh^ I iis«-» ts. w ii li umisUMlly r«>l>nst inid 

(Hi.idr, I uvular luMii. Thay thM|Ut‘nlly ha\f thf hmd tihiar hhhv 
or 1'-^ 1 liirkrnci), and tin* ('I\|m‘U.s »n\cird with nictallic haii. 
It ajijMai> al ]*lr>cnl 

tlial lla-y aia sjircially C ^^-*^.-^****0 ^ 

atlaclM'd tn lh<‘ Inn- ‘x kji) / 

Iwlalc IC'jlnlis nt the h, ' 


IK'i lla iii hi'nti.^j'hnv, ' 

but ihn may j»(»->i).]y hr ‘ ^ ^ 

ill I'atl due t<* tllfir 

ha\ iii '^’ .1 jM'd aiinii inn / \ 

els«’\\ hn In Ih iiain y ‘ 

tllry Ini in ihn inn'll iiii- iJ 

Jiorlalil yall nf tin* y \ 

fossniial llyinninjiiria. J V \ 

tlu- -rniiN f'rnlr.i 

r !<-. a‘j.— n. )Sllt;Hlt 

(with n!iiiinnn> suln 

geimia it-rlf < «iin]»l l>inn thirty s]MM jr-. Thr males e)' seme nf 
the 1- • iin> h.i\e the limit tihiaeand tal'^i nt mn>l extianidiiiaiy 
shajM'-. riiey tniiii hinrews in dead UM.id, (h in jnlliv >lem>. 
(oCraM.-m dly in thn narth nf elills . and imnallv -tnie lliem with 
Dijftfla .(> t«ii,d r<»r the lav\ae; t hr wimj-* ami dlied ]»nitim]S nl 
the hodns nl t hr Hies enli.sumed I'\' ( lalil niilde^ ate elteli eXjMiSrd 
to virw when l.'atinns nf ehl Wnod ate hlokell linln tfei'S. 

J he ;_;enn> (htfiJus i> ilirlud^'d h\' SMlnr S\ st r 1 na t i st S. hut 
with dniiht. in this snlefamily ; if m.t ]ila( ed hrir, it iniist fnj in a 
di«tinrt suh-faniily. It has the nirtatlmrax s]dnosr, and thrsuh- 
mari^nnal and lirst diseoida) cel]'; are m»t. mi are searcels', scjiarated, 
('irfi'f'n h m nst.ini US hus hrell oh>erved liV Flrtchcf [(» h>riH 
OOlls Imi* its larvae in the -eifi w<»nrl of hioken willrAvs: th(' food 
stored iheirin coiisists nf twn.\vinn<Ml lli«^s oj tin- family hnlicho- 
pOilid<ir. This Cn/hro is jiarasitiscd ]iy an Ichnniinniiitl (jf the 
.gftntts Trjfjth.ni, and i»v a twiewinned ll\' nf nnceitain noiius, but 
li^uiiudnn tn the family Tachiiiidae. The melamnijdioseK of 
r}(n/s..sfi>ttnii^ have lavn )»rietly descri]»ed by Verlioeff: 
fj||c .‘Stored consists of lliptera, usually of the family Svr- 
roL. VI ‘ 
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th(* larva spins an oran^e-rvd cocoon, passes the winter 
thrii'in, and assiinu‘s tin*, ])npal rorin in the spring ; there is, he 
says, a segment iiioni in the teinale ])npa than tlnne is in tlu* male. 

Tln^ sp(‘ch‘s of the siih-genns (//•e.ssorrr//s provision tludr nests 
with Apliidida(‘, ])ut (f. u'csniarli makes use, for tlie pnrt)ose, 
according to F(a'ton, of an (degaiit little lly of the family 
'ri})nlidac, ; ac'cording to Pissot tliis same was}) idso makes iis(‘ 
of a, s]K‘ci(‘s of 7 ///)// /erv//)^, a gtaius of the lioniopterous division of 
IMiynchota,. Su|)posing tlaa'i^ to he no mistake, as to tliis latter 
observation, the choice of l)i|)t(‘ra, and of Homoptera hy the same 
sp(‘ci(‘s indicates a. very ])ec\diar liahit. 

FertonlifH (Cro.^^^orrrt/s) JufcieolHs in Alg(‘ria forms cells at a 
slight de|)th in sandy soil, and ])rovisions thmn with ants. The 
ant sediadial is Tapliwind v rrat ic u m ^ and tlui individuals captured 
are the. wingh'ss workei’s. 'Jdie mode of luinting has been di‘- 
scrilied hy Km’ton ; the was]) liovers over one of the ant-paths at a 
distance, of a few millinietr(‘s only above the surface, and when 
an ant that is consideiasl suitable^ jiasses, the Fcrfu finis ])ounces 
on it, stings it, and carries it olf to the l)ui’row ; 1‘orty or fifty 
ants ar(‘, accumulated in a cell, thii ('gg is laid in the hea|> of 
victims uhoiit one-third of the dt‘pth lA.au the bottom: tin' 
residting larva sucks the ants one l)y one, hy attaching itself tt> 
the thorax behind the first pair of legs. There is a ^•ery 
inter(‘sting ])oint in connection with the haliits of this sp(‘cics. 
viz. that the ants are not only alive, but lively; they have. 
howeV(*r, lost the ])OW(‘r of co-ordinating the movements of tln- 
linihs, and are thus unable to diiwt any attack against the feel)le 
lai-va. Fel ton thinks there are three generations of this specie- 
in a 'single year. 


Note. — In a note on \\ 91) wo have mentioned the new jml^liealion ' I 
^Ir. and Mrs. Peckham on tlu* habits of Fossores. AVe may here add that 1 ! 
contains much fresh information on these Insects, together with criticisms I 
the views of Fahi-e and others. One. of the points most noteworthy is tli ! 
they have observed Crahro .^firpicohi, working night and day tor a period t 
forly-t wo' consecutive hours. Tliey made, experiment.s on JicinhiX 
with a view of ascertaining whether the female ])rovisions two nests sinn 1 
taneously ; as the I'esult they think this improhahle. If the female I’emhcc ! 
make nests only consecutively, it is clear it must have hut a small fecund i ' 
The larval life extends over about tifteen days ; and if we allow three moii’ ■ ' 
as the duration of life of a female, it is evident that only about six you - 
can be produced in a season. 
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Division IV. Heterogyna or Formicidae -Ants. 

in'iijint/i Hill, t lijn r 

r/n/ t h I'tni ■jh ini t nf 

Sitflli>li( Ilf III ml /.s' 




fill' 


,1,1 


hr,, s,'! Ill, lit I, h, 11,1 Hif 
I', ijiilfi f III' III . .so t h nf if 
tin' ft ,t ,, illilf n, H H'llll till' 



th* fiiiiill,'. 


till* 


l*r am " tli*‘ <lisl iiK lion Ix'twrM*!! 

Lin-.it if'Lnoiis; nf tln* IhmIv is vcrv 

, ■ ■ ‘-rV. ' ' . 

iSarkr.l. Th,. al,.l 

lh»‘ ]hi.jkk 1 (‘uiii 111 a ]M*<‘i]liar niann<-i\ 

"T two f iM'iiio (lotarlif'il 

tli(* main iiiasfj to fr>rni a very 
artiinlatiun. This is the most <listinctive nf the eljar- 
The structure and funn of these parts varies 


|- e;. f'-l .\ iKlisrin'iis of ,'iiitK. 

A, *e ^ m fi",i>‘t ,! s liihtijiiii 
' Konn)< i'U-sj ; B. ol AW//- 

tiiiiiiiin (f n I'l'f n m { I't/iici l'!<s ; • 

C, of A /ihf'f'iH'iffisfi, }>fir- 
{ M #/, I’ro- 

{>o.lcuiii : f,, lira. 

.‘'♦.•fill* lit a M ale or 

ji- (If* : f\ s(M (»nii ; f/^ tliir^l 

al 'loiiiiiial .sf'gMieut. 
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Fi(}. 54. Front of of J ii tiDpcnwra unanfi.s. 

A, iMoutli closed ; B, oiuni. 


grejiUy in tlie fiimily : and the Aniblyo])onides dn not diher in 
a marked manner from the Seoliidae in hjssorial jlymenopteriv. 
The arrangenumt of the parts of the mouth is remarka])Ie, 
and results in leaving the mandibles quite fr(‘e and uneonneeted 
with tlui otluT trophi ; the mouth itself is, except during feeding, 

closed completely 


by the lower lip 
and maxilla assum- 
ing an ascending 
vertical direction, 
wliile the U])|)er 
li]> hangs down 
and ov(‘rlaps the 
low(‘r lip, being closely appli(‘d to it ; so that in romuidt's 
the palpi, excej)t the apices of the maxillary pair, are eiudosial 
between the upp(T and lower lips (Fig. b4, A), in Cryptocerini 
the ])al[)i are not coverinl l)y the closed li])s, but are ])rolectcd by 
being })la.c(‘d in chinks at the outsides of the ])arts closing tin' 
mouth. The mandibles ot ants can thus l)e us(‘d in the fri'cst 
manner without the otlu‘r i)arts of the mouth b(‘ing opemal or even 
moved. The mandibles close transversely over the rest of the 
mouth, and when shut ar(‘ very lirndy locked. There are, 
hoW(wer, some ants in which the lips remain in the ])ositioii 
usual in mandibulate Insects. 

The antennae, except in the males of some species, have :i 
long basal joint and are abruptly (dbowcal at its extremity. Tic 
eyes and ocelli vary excessively, and may be totally absent oi 
very highly develo])ed in tlie same species. The winged foriic 
are, however, nev(U‘ blind. The size of the liead varies extremclv 
in the same species ; it is frequently viuy small in tlu' males, 
and largest in the workers. In some ants the worker-case* 
consists of large-headed and small-headed individuals ; the forna*! 
are called soldiers, and it has been supposed that some of tluan 
may act the part of superior olUcers to the others. It should l e 
clearly understood that there is no definite distinction betwcni 
s(ddiers and workers; so that in this respect they are wide!} 
different from Termites. 

The complex mass forming the thorax is subject to grcit 
change of structure in tlie same species-, according as the iicli 
viduals are winged or wingless. The sutures between the doi>4^ 
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'{iiotali pieces arc iVciUeiitly ol.I iterated in the workers 
■Ihey are distinct, in the males and females, and the piee.'s 
Mdves are also nnmh laroe,- i„ ..i/e in these sexed indivi 
Tilt* ]>i()-iii(‘st>i]ior,M(‘ir siiniii.i is 

.■il'l>;nvmly always distiiirt ; (lu^ Z' 

iiit'Sd-mcialhoracic oiu* is distiin't, C/ H 

in tilt* malt* A>/7////s, l)ut caii scan^dy 
I't* dfttrlad in tin* wiii^vd Idrnis .If J \ 1 

ants, owin-- to its iM-in-- cii- // / \ 

< ]<»st‘d within, and novt'rod Ity, th(‘ / / 

Milnit' ht'twt'on tilt* two 1 a ‘ 1 1 1 s ‘ y 

in t In* workt'rs, la )W(*V(‘r, it is usually . | 0 

consiucuous. Tilt* ])os(orit»r 
part of llu* thoracic, mass, tht* pro- 
pt'tlcum oi’ median si‘<4iiit‘nt, is ot 

< "nsidcrahh,* size; no transverse / 7 J ^ 

silt lil t* 1 letwtvn t htM*om])ont*nt pieces J 

ot this jiarl, can In* seen, luit its 

sti-ina is always v(‘ry distinct. Tht* hu / 

l>^‘‘li(vl, thrilled hy tilt* 

♦•xtiviiiely uuAnlr sennirm, t,r sf^- ‘•■'''•'J'’ < .tsfi,,,M!,r 

‘*1 tht* ahdomen (alivatly notiectl as \\ 
Iiiu the most conspicuous character of the family ., exhihiis n 


r.a. fW.J.nn.f 
AiiK-iic:,. A, Work,.,- 

;i|frr .'.isfin- t!ir u ) „ 





rn-mb 


vXt 


"f tcirf f ■*’* ‘“‘h Mf/rnn'r,, rvhro, var. Sa-ittal ^r, tion 

^ ! • t Ut th,. ath ail, I /til jM.stMa'pliali,: s,-iii,-i,t>-. lAtt. r .JaiM l.) aK • 

iii(,nil,raii,- (rorniKate,] ) iK-tu.-.-n ^til, an-1 7th sckMtt.-nt s : c. *;i}i 

P ii t ,.V ; o stri.at,- area, or tih' ,.i, 7tli .s,-^iti. i,t ; /, OMstnior 

‘'f till .segnieiit; y, cells, in.Mc h<„ly ; /., lra, li.-a. ^ 

^ 'lV! 'r' 'Hit’s the first, segment hears a plate or shield 

u scale (fig. ul!. A,//;; at other times theie are two 
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scoiiioiits (Fig. 53, B, C, />, r) loriiiiiig nodes or knots, of 
aliiKJSl Jiny shape. Flie artienlations lietween tlu‘se segments are 
ot“ tile* most ])(*rie(*t (leseri])tion. In many ants these parts l>eap 
highly dev(dop(‘(l stridulating organs, and the delieaey and perteeti<m 

ot‘ th(^ artic'iilations allow the parts to he 
moved either witli or without jirodueing 
stridulation. In the male sex the })edunel(* 
and its nodes are miudi h'ss ])erteet, and 
])Ossess eomparatively little capacity tor 
movenuHit ; in the male ot J)()ri/li/s (Figs. 
7!), A, and 80, /) the single node is 
only im[)ert(‘ctly tormed. ddie eyes and 
ocelli ot the males are usually mor(‘ 
largc'ly dev( doped tlian they are in the 
t(‘ma,l(‘, though the lu'ad is much smaller. 

'rh(‘ l(‘gs ot ants are elongate', (.*x('(*[)t 
in a lew tonus; tlu‘ Fry})tocerini and 
tlie mah'S ot I )orylides hc'ing the most 
conspicuous (‘xceptions. The tarsi are 
1iv('-jointed, tlui hasal joint l)eing dis- 
proportionately elongate, so tliat in use 

Fh;. 57. ('“inhs mid linislios . . ' . . , . 

oil tnuit of an ant, Ih'no- dl't^S 111 luaUA Spe(.’ii‘S aS it it a 

(tip of tibia, popfjon of th(‘ tibia, the other tour joints 
iH'ariiij^' Ilia coiiili-lilo! spur, , . , . • i > nn 

and tiu* i.asr of the (irst joint lomiing the limctioiutl toot. 1 lie Iroiit 

of the tarsus ; td, fig. /5). are tumislied with a, beautitul 

A, IniKT, B, outer aspect. 

comliing af)j)tiratus (Fig. 5 7). 

Features of Ant-life. — in order tint the readeu* may realisi' 
the nature ot aut-lite we may hrielly recount its more usual ami 
g(‘n(‘ral ti'atures. Numerous eggs are produced in a nest by om‘ 
or more ([lU'ens, and are taki'ii caii' ot by workers. Thes(‘ eggs 
hatch and produce heljiless maggots, of' which great care is 
taki'ii by the workers. These nurses tei'd tludr charges troin 
their own mouths, and k(*e]) the helpless creaturi's in a fitting 
stale by transporting them to various chambers in contormitv 
with changes ot temperature, humidity, and so on. TVheii tull 
grown the nuiggots change to ]m])ae. In some S]>ecies tli' 
maggots form cocoons tor themselves, but in others this is imi 
the cf|se, and the pupae are iiaked.^ After a brief period 

^ The juipae and cocoons of ants are usually called by the unin.structed, “ an* 
eggs.'’ In this country they are used as food for pheasants. 
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\ni\r,[\ litt‘ a iualaiiiorj)h(isis iiitu tla‘ iK'rtV'rl Insrci (hh urs. Tlia 
('n‘aiui(*s tluMi (lis('lns(Ml may 1 m‘ iMtlicr wiiii^cd «>r w iiiL^lass ; ila* 
winulass an* tlx* woiki'rs ami s(>](li(‘rs impciirct Irmalcs — ila* 
winded arr malas or tomalrs I'ully dcNadopcd. Tin* woikris iv- 
iiiaiu ill or near i1h‘ iiost. thoy wrw |»r<Kjii('t'd in. lait tlu* wiiiuvd 
iiidi\ idiials risi* into iho air Idr a impli.d lli^lil . orini in ^ival 
niimliars, and ('oujtk*. Wlion (his is a('(oniplisli(‘il (he nial<^ 
s]M‘edily dies, hid the leniak's eas( (heir win^s and are irad\ (o 
enler (III a Ioiil!,' lile devo(i*d (o (he |ii( Mlne( ion of en^s. I'Voni 
lids aei'oiint it will he L^ath(‘n‘d tha( males are only lonnd in 
(he nests toi* a \(‘ry shor(. tiiiK*: (heMrea( eomniiinit ies eonsi.si 
iiiLi at other ju'iiods entirely <»(“ tin* tw(» kinds dt' (emalrs and of 
ydiiiiLi. Tlx* imperleet lemales are tlx‘nist l\es in some s|)e( ies 
d| various kiixls; (*aeh kind heinu,' restricted, nxae or less ((an- 
jiletely, to a ilistinet^ kind ot‘ duty. 

N(» lns(‘ets an* inori* ramiliar to us than ants; in warm 

eoiintih's some of them (‘Veil in\ad(‘ tlx* hahitatiiins of man, (<r 
estahjish their eommuiiities in inimediat(‘ ]»in\iniily !(» his 

dwellin;^s. Their industry and )>ertinaeity ha\e, i Nrn in ivnx'te 
ayes, at t rai'ted llx‘ at tent ion and admii'at ion of serimis men; soiii** 
«,t'\vhoin — we need searei'ly meld ion S<domon as aiixaiList tlx'in 
lia\(‘ not,' hesitated to [loinl out these little creatures as \\nrth\ 
"1 illlilalioll hy that most Self-eom])laeenl ol all the ,s|»eeies (i| 
animals, Jliuini S/f jN/HS, 

t d<ser\ a t i( »n has re\a‘aled iiiest reiiiarkalile phenoiiieiia 

in tlx* li\‘es ol these Insects. Indee*!, \\<* can seareeh' a\(»id 

tlx* ('niielusion that tlx*y have a((iuir(*d in manv res)i(*els 

tlx* art of liviny t(»yether in soeieti(*s nxire ]>erleeily than 

"iir own s|te('i(*s has, and that tlx*\' iia\(* aiitieijiated us in tlx* 
«x 'jiiisit ion (»!’ sonu; of the indust ri(*s and arts that yivatly 
laeilitat(* social life. d'he liv(*s of individual ants e.xteiid (Oer a 
< "nsi(le[‘a])le niimher of V(‘ars — in the easi* (»f certain sjteex s at 
any late — so tliat tlie comjH*(ence of tlx* indi\idual may he 
dt‘\elo|M‘d t(j a ('oiisid(*iahle (*xtent hy e.\(*rcise ; and one y( neia- 
tX'U may commuiiicate to a yoiinyer one hy exam]d(* tlx* arts 
"( liviny hy whieli it has itself ])rolit(*d. Tlx* ]uolonyt*d liie ol 

•'Ids. t lieir existence in the ])erle<T state at all .s*as(ajs, and tlx* 

hiyldy social life they lead are facts of* the yieatest liioloyical 
im]M»rtaiice, and are tliose that we slmiild (*x]M*ct to ht* accom- 
I’aiiied hy greater and wirier eompeteiice than is usually exhihilijd 
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l>y Tiisec'ts. Th<‘rfi (‘nii iiidcL'd little doul)t tliat ants are really 
not only the “ liighest ” strnetiirally or in(‘ehanieally of all Inseels, 
l)nt also the most (‘lUeient. There is an Aineriean saying to 
tliti (‘ifeet tliat the ant is the rnler of llrazil. W(‘. must add a, 
word of (pudifieation ; tla^ eoni])etenee of the aiit is not like that 
of mam It is devoUnl to the widfare of the s|)t‘eies rather than to 
that of the individual, whieli is, as it were, saerilie(;d or s])eeialised 
i'or the l)eiu‘lit of the eonimunity. The distinetions hetwirii the 
sox{‘S in their ])owers or eapaeities are astonishing, and tliose 
hotwtH'ii tlie various forms of one sex an', also great. The differ- 
enee l)(‘tw(‘en different st)e(‘ies is extnuiK* ; we have, in iaet, the 
most im|H‘rfeet forms of soeial i‘Volution eoexisting, t'vtai loeally, 
with tlie most evolutt‘. 

Th(‘se facts render it (‘xtreniely dilllcult for us to a])])reeiate 
the ant ; tlie limitations of eflieimu'y displayed hy the individual 
h(‘ing in somk; (-asiss (^xtnmug while ohservation si'oms to (‘li(dt 
contradictory facts. About two thousand s]H‘C'i(‘s arc* already 
known, and it is ])retty c'c*rtain that the*, numheu’ will reach at 
lc‘ast five thousand. Jlefore passing to the consideration of a 
scdc'ction from what has h(*en ascertaincMl as to the varieties ot‘ 
foian and of habits of ants wc*. will d(‘al hrieily with theur habita- 
tions and ])c)lymorphism, ]‘c‘serving some remarks as to their 
associations with other Insects to the conclusion of this chapter. 

Nests. — Ants dilfeu* greatly from the othc*r Social llynu'noptcra, 
in the nature* of their habitations. The scjcial bees constriu-t cells 
of wax crowdc'd together in large*, numliers, and the wasps do the 
likee with ])apt*r ; the eggs and young h(‘ing placed, e*ach one in a 
se*parate cell, the comhinations of wliich form a comb. Ants 
have, howc'ver, a totally dilferent syst<‘m ; ]io eonih is cc)ustructc*d, 
and the larvae are not placed in ee*lls, hut are kept in inasses and 
are moved about from ])lace to ])la.('e as the n(*('essities of tempera- 
ture, air, humidity and other nujuirements pronqd. The habita- 
tions of ants are in all cases irregular chamhers, of which tliere is 
often a multiplicity connected l)y galh*ries, and tliey sometimes 
form a large system extending over a considered )le arc'ei. Thus 
the hahitiitions of ants eire more like those of the Termites than 
those of their own allies among the Hymenc>pteni. They aic* 
cliielly remarked>le for their great variety, 'and for the skilful 
iminner in which they are adapted l)y their little artificers to 
piirticular conditions. The most usual form in Europe, is a 






muiilxT nf siilit(‘rraiu‘an ('haiiiltars. inuicr lln‘ slu'licr <•!’ .1 

si(tiu\ and (-onncctrd ]>y ual Un it's. Ii is oi' cdursn v«ny diirundt to 
tiacf exactly tlin dt'tails nf surli a work, Uacansc ulinii (‘\('a\ al imis 
an* madn lor tlu' puiyutses of t'xaininat ion, tlu' (Mtnsli nri itm Itct niias 
dcsli'ovod ; it is known, liowt'vcr, that stano tliosi' sy.strnis 
fxtvnid to a consiiUn-aMo do]>tli in tin* oartlnit is said to as niiu li 
as nino lot*t, and it is tlnniitlit tin* ol»jo('t ol this is to lia\r access 
l<) snllicicntly moist oartli, Idrantsan* most, scnsit ivo to \ai iati(tns 


111 tlic amonnl ot mnislnrt! ; 
a i[nitc dry almosplu'it' is in 
tlic ease (if many s|H'ci(‘s vciy 
sjK'cilih' fatal. Tliis system 
Ilf nndci^i'onnd laliyrintlis 
is sometimes aoeompanit'd liy 
aliovi'-oi'onnd linildinos ron- 
sistiiiL;' of earth more or less 
tiiiidy (sniienU'd to;j;ether hy 
the ants: this sort of dwell- 
ing is most fre(|nontly adt>[>ted 
wlitni till' soil in which the' 
nests are jilaetsl is sandy ; it 
is jirohahU* that the earth is 
in >iie!i eases fastene(l tooeihei* 
hy iiKxans of a cement ]iro- 
diieed l(y till* s<ali\ary elands 
o|' lilt' ants, hnt this has not 



tiii.T -li.'i.iii;-: ) ; III ' IP' "T tlir 

• •li.iiiil'pi'. tlip lilt 1 .ui'p f'l "Ilf "I Mif 
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S',,/- //' 71 i'\ \v;l!i'^ I’i'l liilli:' Itif I'flini.i 
tioii^A <>( tin; .'tnil llif limit ^ "I tlic 

fliaiiil'fr". 


'cell determined with eertainty: \anlte(l galleries or t iiiinels ol 


this kind are eonstrneted hy many sjieeies ot ants in ordi r |o 


eiiahle them to a])])roaeh desii’(*d olijeets. 

In Sduth America ( jujijkuio / and othei’ sjieeies that 
hahitnally dwell in stumps, in certain distjiets when* lh«‘y art' 
halile to inundations, huild also nests ot a, diltereiit. nature on 
trees tor reliiec diirintt the lloods. In iMiiaipe, a little ](iliher-:nil . 
.x'"//7//iy;,Na.s /Vye,/’, constiaicts its dwelling in coinhination with that 
et Fi>riiiir<f fnsra I. Fie^. OiS), in such a mannej' that its ehamliei's 
' aniiot, on account ol‘ the small size of the orifices, he entered liy 
tlie much larger FirmFiru. liiuK'e the roliher obtains an easy 
living at the expense of the larger species. The Sauha or Sauva 
aiiis of South America (the genus .///e of sonir*, ol 

other authors; appear to be most proticiciit in tin* ail ot sub- 
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iernincau Tlu'ir isysU*nis of tunnels and nests ai(‘ known 

to (jxtiind tliroujjjli man}' sijuare yards of eartli, and it is said on 
th(‘ autliority of Hainlrt Clark that on(,‘ spiados tunnelliMl undia- 
tli(! l)(‘(l of river Taraliylia, at a spot wlau’e it was as liroad 
as Ci(‘ Thanu^s at London Ih'idgi*. 

A ('onsi(ku-a])l(‘. nunih(‘r of ants, instead of inininL;' in tin? 
i^round, form eliamlHU’s in wood ; these are usually wry close to 
on(‘ anot.h(‘r, Ix'causi*, tlie spa(‘e Immuo liniitcil, ojtlhu’ic's cannot 1 m‘ 
induliL!,(‘d in. 0(/ iiipo/uf/ I ujm pc nhis in luiro])i‘, and C. pi'iiapfl- 
in Nortli Anuadca., \vork in this way. 

Our 1 British fffiipijiost/s lives in (h'cayed wood. Its 

cha.mlxns ar(‘ said l>y Korel to consist of a pa])er-liki‘ suhstance 
niad(‘. from small fragments of wood. (JrjpptoccrtJs Imrrows in 



tttnmn. .tav;u (Alter b’ort'l.) 


I)ra.nch(‘s. On/ohajfstH liv(‘S in a 
similar mannm*, and Cored in- 
forms us that a worker with 
a, larg(‘ lu^ad is ke])t strdioned 
within the mitrance, its great h(‘ad 
aeling as a, sto})]H‘r; wheai it se(‘s 
a iu‘st-lellow de^sirous (d‘ ent(‘ring 
th(‘ n(‘st, this animat(‘d <‘ind inlid- 
lig(‘nt front-door Hum retreats a, 
little* so as to make room for 
ingress of the fi ienel. Cored has 
ol)se‘rve‘el that in the tropics of 
America ti lai’ge* nundier of specie's 
of ants live' in the stems of grass. 
There is tilso ([uite a fauna ot 
ants dwelling in hollow thorns, 
ill spine's, on tree's or Imshes, or 
ill dried t>nrts of ])ithy plants; 
a.nd the tro})ics also furnish a 
iiuniher of s])e'cies that make nests 
of delicate paper, or that spin 
togetlu'r hy means of silk tlus 
h'aves of trees. One eastern 


s]_)ecies — PoIyrJiachis spinujera — faliricates a gauze-like wet) ol 
silk, wdth which it lines a subteiTanean chanileer alter the 


manner of a trap-door spider. 

Some species of ants appear to find both food and shelter 
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riitiivly on thr tivt* they inhal.il. llu' thn,! u.su.ilh .s\\,vt 

•sluir s.‘(.ToU‘(I l.y ylands nl'iho ].Iant. It is tlmnylit d,,. 

ants in ivlurji aiv (»r considcial.h^ iMMidit to tin* j.lanl hv diSrud 
iny it IVoiii various small onmnics, and this kind ..f symhiosis has 
ivccivtal niurli attention tVoin nat malists. A \ci \’ ( iiiions cmh- 
ditioii exists in the e|.i].hytie j.lants of the yeiieia Miirin,,iuln> 
and llijil nophyf u m ; th(‘se j.lants f..rm laiyv hulh like Ml 

exereseenees whieli, wlum enl into, an* loiind to In* divided inin 
eliainhers (]uit(‘ similar to thos.^ Ire. jiient ly made !•>' ants. Tlioimh 
thes,‘ stnielnres are usually actually iuhalut.al hy aiits. it ai.yeais 
that t!u‘y ar(‘ really |.roduet‘d liy tin* j.laut inde]»endent <»f the 
I nseet s. 

Variability and Polymorphism of Ants. Throuyhout the 

I lynieiK ij.tera. tlieia* are scattered eases in which one of the sexrs 
aj.j.ears iii diiuorj.liie form. In the .sm'i.d kinds of hces and 
Wasps tin.' lemale se.x exists in two e(.ndil ions, a reproduet i \ 
‘•no called (|Ue(‘n. and an iidert ile <.ue ealle.l worker , t he limit s 
h(*t\veen the twa. forms semuiny in some easrs ( hoiKw-l h-c Io he 
alisolule as I'cyards certain struetiii’es. This sharp distineiion 
in stiiietui'e is rare; while as reyards fertility inlermediate eoii- 
ditioiis are nunier(.us, and may indeed he induced hy ehaiiyiii'j 
the social state ..fa, eommunity.' lu ants the |ihenonirii;i nf the 
kind \\e are alludiuy to ai'i* \'ery miieh more eomplex. Tln ic are 
no Sol itai-y ants ; associations are the rule we shall see thoiv aiv 
oui‘ or- two ca.scs in which tin* association is with iiidi\ idual> nf 
other' sj.eeics'. In eorrelati(»n with yieat pioeli\ii\' to sociali-'in 
nn extraordinary inei'ease in the varit ly (»f the foiins of 
which s]>eei(‘s ai’c made uj.. In aiMition to the mah' and femah* 
t ndi \ i( lu.ds ..t W'hieh the sj.eeics of luseels iisiia ll\' e(»n.-isl , Ihojc 
<n'e in ants wa.i'keis of var ious kinds, and soldiers, all of which 
■'I’e iiioditied infertile i’ernales. Hut in addition t<» tho e,\ i>t fiice 
<»t the.sc castes of irdei’tile lemales, we linil also niimeidus .a-os 
"1 ^^iriahiliiy oi' of dimorj.hism (jf the sexual indi\ i'luals ; and 
this in l.oth sexes, thoiryh more usually in tin- female. Thus 
t here exists in ants an exti-aonlirrary \ ariety in the j.oiynif.r j.hism 
‘'1 lornis, as shown l.y tiu* tal.le on j.. I d I, where se\a‘ral \eiy 
]‘ceuliar conditions are recorded. 

1 he coinj.lex nature of the.so phenomena has only recently 

riir I'artlicnogericti.- y<»iing l»\ \\uik*r It-in.ilr- .iif ol tli*- 

III. til- s. X. 
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hecoiiKi known, and as yot lias been but little iiKjnired into. Tlie 
dirteieiKa* between the thoracic structure in the case of tlu‘. winded 
end windless females of certain species (Fig. 55, and in \ol. v. 
lig. 5. ‘59) is enormous, but in other species this dihereiK't* app(*ars 
to l)e. much l(‘ss. Tlui ordinary distinctions Ix'tween the (|Ueen- 
fenahi and worker-fcunales a|)pcai‘ to be of two kinds; iirstly, 
that the former is wingiid, tlui latter winghsss and si'condly, that 
the forinm’ posS(‘sses a rrrrpfftruJ if m srnii/ulfi, the latt(M* does not. 
In a f(‘w cases it would seem that the dinu)rY)liism of wing(‘d 
and wingless forms is not (*o]n])l(de, ])ut tliat Yarial)ility exists. 
liUmanediate conditions between the winged and wingless forms 
aa‘(‘ iKUM'ssarily I’ai'i^; neverth(dess a ccirtaan numlx'r hav(‘ alr(‘a»ly 
be(‘n dtdected, and s^xudnums of Lifsiiis (fHi iins havi^ l)e(‘n found 
with short wings. In ratluu- numerous species sonui or all of 
t lui lertilii females d(‘])art fiaun the usual state and Imve no wings ; 
(a similar condition is seen, it will be recollected, in Afutillides 
and Tliynnid(‘S of the ludghbouring family Scoliidai*-). A di- 
morphism as r(‘ga,]’ds wings also exists in tlie mah‘- sex, tliougli it is 
only (‘xtrtmudy rarcd}' in ants that tlu‘ males arc' wingh'ss. X(*V(‘r- 
l(‘ss a few species exist of wliich only wingless males have bcxui 
found, and a few others in which botli winged and wingless 
individuals of this sex ar(‘ known to occur. The' w’ingh'ss male's ol' 
course' a])])roa(di the' ordinary workers ( = infertile wingless female's) 
in ap|)earance, lait tlu're is not at pre'sent any re'ason f(.)r 
suj)])osing that they show any diminution in tlieir male sexual 
('haractt'i’s. The', distinction be'twe'c'ii woi’kiTS and female's as 
based on the existence'- or non-e'xiste'nce of a rccrplarffhf in srtninh 
has eenly re'cently become known, and its impoilance e'annot yet 
be estimate'd. The aelult, sexually capable, though wingless forms, 
are* e'alle'd e*rgatoiel, because they are similar to workers (’EpyaT?;^, 
a Nvorke.'r).- 

^ Tlu! stiidf’iit must recolleea Dial tlie wiii^pel Itmalti juits cast tlicir win^s 
previously to asseiiuiiig the soeial life. The winglessiiess ot tliese feiiiales is a 
totally (lill'ereiit ]ilieiiomenon from that we hfie allude to. 

- Se«‘ Ford, Vi rli. e/rs. ih ufsc/i. Xaturf. Ixvi. 1804, 12, ]ip. 142-147 ; and Emery 
Jliol. Ci'/ifrif/h/. xiv. 1804, p. 5o. The term ergat<ud a jtplies to both sexes ; a species 
with worker-like female is ergatogynons ; with a worker-like male ergatandrous. 
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Table of the Chief Forms of Polymorphism in Ants. 


M 'i r n! K'o , I'o] u rhni'h is, \ 

( 'll Iinuuint US, . ///</, \ 
I'/n i,liilvij, fo,l, ctr. . \ 
1‘in iilnh-, 

J‘>>l>sis . . . I 

i. !' I t n tl It II III If / U III, 1 

h\ 7 II mi J'iifi K in , , 

fmyii. vW. . . I 

< 'ruiilnr, rns iHsm- \ 

I'l /ihiiins, ric. . I 

‘'^h i'uifii/iniiiiif/i IIS 
< ''I i'('lim (I ami Su/i ii.y 

(rxccj.t X. 

<fi III i il 1 1 f It ) I 

•'^"/'’il"l’SiS ifi i/liililfK . 

/' I'/'iii ii'ii rnfn 


I'nn, ra • I'ljiii U III! i ln , 

f '! I ll ln,'iiiii/ Ifiif I in,-)-iii 
ii'i'iiii'ilifnii a and 
< sfn iiiini Inlji . 

ni (r,i,r,' II US niti- 

•i nil's 

T<'iitiiiiiiiifJi US 

< >ilnii t u mill'll us hill’- 

nultmhs . 

I'“l ij> I'lfUS . 

i>"i'i/ius, yl llilUrillK , 
l-yit'iii part, . 
A'liirhis . 

Li lit ,,,jr n us, 1 ) 1 ( 1 - 


Ml/riiii Cm'ifstus luci - ) 

^L iiicxicanus f 


A iirrijiifis . 




Iii -iddition to tin.; abovr tin'ic ar*- a|»j»ar< Mtl y oj' f.-nial* > w itii {Mt^t •iiM-t-i- 

niMjplii,,* ^Towtli ill Dorylide.^i. ]>ut tliest' liavr not Vft })r»-n lii* ^nltj* ot of invotiga- 
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Miicli has ]h*cii written about tlie mode in wliieli the vari(4y 
of Ibi'ins of a, single s|)eeies of ant is produeed. As to this there* 
exists hut little actual ol)servation or experiment, and the 
suhj(*et has h(*(*n mueli com])licated ley the anxiety of tlui writers 
to display the facts in a maniitn’ that will support some general 
tlieoiy. l)(nvitz was of o])inion that workers and ([iieens of ants 
weie produced from dilferent kinds of eggs. This view iinds 
hut littTi sup])ort among rect'iit writers. Hart in recording the 
rt*snlts of his oleservations on the parasol ant (of tlie genus Atftf) 
om^ of the species in wdiich polymorphism is grt*atest — says ' 
that these observations prove* that “ants can manufacture at 
will, male, f(*male, soldie*!*, worker or niii'se,” hut he has not 
d(‘termine<l the method of production, and la^ don])ts it being 
“ tlie character of the food. ” Tliyici is, however, a, consid(*rahl(* 
body of (*\'id(*nce sngg(*sting that tlui (pia.lity oi‘ (piantity of the 
food, or both combin(‘d, arei important factoi’s in tlui treatment 
by whicli tin*, di(ferenc(‘s are ])rodnc(*d. The fact that the soedal 
Ins(*('ts in which tlie ph(*nomena of caste or polymorphism oc'cnr, 
t hong’ll belonging to very diverse^ gron])S, all ieed thi'ir young, is 
of itself v(‘ry suggestivt*. When we add to this the fact that in 
ants, wlu're the phenomena of |)olymorphism r(*aeh their highest 
complexity, tlie food is (*labora,ted in their own oi'gans b}^ the 
feedi'rs tlmt administer it, it a])pears jirobable that tlu* means 
of producing the diversity may be found luTcin. Wasmann has 
])oint(*d out that the ants’-nest bei-th^, LorucrliKsa, takes much 
food from the ants, and its(‘lf destroys their young, and that in 
m*sts w'h(*rt* Lo^iicrliiisa is abundant a large percentage of erga- 
togynous forms of the ants are ju’oduced. He attributes this to 
the fact that the destruction of the hirvae of the ant by the 
beetle brings into play the instinct of the ants, which seek to 
atone for tlu^ destruction by endeavouring to produce an 
in('ivas(*d number of fertile forms ; many ergatogynous individuals 
being the result. This may or may not be the case, but it is 
deal’ that the ants’ instinct cannot operate without some 
material means, and his observation adds to tlie probability that 
this means is tlie food supply, modilied either cpialitatively or 
(juantitatively. 

The existence of these polymorphic forms led Herbert 
Spencer to argue that the form of an animal is not absolutely 

^ Nature li. 1894, p. 12r>. 
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(IrUTiiiiiU'tl l>y those “ Anla^eii ■■ or rudinieiits tliat Wnsiii.iiiii 
aihl his sehooi eoiisider to Ik* all iin])ortam in dt*lt‘i niiniim lla* 
ii.iluiv or form ot* the individual, tor ii‘ this w.-n* the case. Imw 
<aii ii he, h(‘ asked, tliat one eoo may |»ro<hu'(‘ either a NVorker. 
nurse, soldii'V or thnialt* ant To this Wasniann ^wlio eoiiliiiiied 
the discussion) re|)li(‘d hy ]MisUdatin^- tin* exisi(*nee of douhle. tru.le 
nr numerous rudiments in each the treatment the c-h iveeives 
uiei'cly deti'niiinini;' which of tlu'si* laidimeiits shall undeiL;o de- 
velepmcntd Forel seems to have adoplecl this e\|»lanat ion as hein^ 
the most simple, d'he ]>ro])ahiliiy of Weisniann's hypothesis ]K*iu- 
eorieet is mU(']i diminislu'd hy the tael that the limit helwet'n tin* 
castes is hy no nii'ans ahsolutt*. In many species intermediate* lornis 
aiv eommon. and ev(‘n in those* in which 1 lie* castes an* helie‘\ e*el to 
he* eplite* elistine*t, interme‘eiiate lorms ete-e ur as \e*l\’ rare* e*\ee'p- 
liniis.- Kauery aeee)unts'' Ihr the* ]K>lymeerphism, witlmiit. the* 
assistaiie-e! e)t‘ the* AW'isinanidan hypot he*l ie al e-e»m]»etunel i ueiiii;e*nl s, 
liy ane.tluT se*t of assuiujel iems : vi/. that the* phe'iieaue-non has 
hi-e'ii -vaelually aeeplireel liy nume*re»US sjee-e-ie's. anel that \\e* sev it 
in \arieius sta^'cs of ele*ve*le)])m(*nt. ; a Isee t hat varial ion in niiti itiem 
el(te*s imt altee-t all the* ]iar( s eif t he* he.ely e*(pia]ly, lent may I'e* 
such as tei eairv ein the* ele*Ve*le>pme*nt ol ee*rtain petltie»lis etl the* 
eeruanisat ion while* that ot e)tlie*r parts is arresle*el. Spe'akin;^ 
laeiadlv we* may ae'e*e*]>l this vie‘W as ee>iisiste*nt with what we* 
kneiw tei lie the e-ase. in otlie*!* I nse'e ts, aiiel with tla* ]ihe*ii..m.*na <.t 
pnst -e*mhr\’e)nie ele*ve‘lopme‘nt in tin* <'Iass. Fut it must he* aei- 
milte*el that our kne»wle*d-e‘ is at prese*nt epiite inaele-.piate* te, 
ill^litv the teii'iiiulat ieiii e»t any final i-e)ne'lusieuis. 

Tile* O(*nlno;i('al ree'eiiel e»t FeUinie'ielae* is imt eplite* uliat ue* 
sheudel liave* e*xpe_*e'te‘e 1. The*y are* anmnmst the* e*arlie‘-t Hyme*)!-^ 
e.iptera ; remains ie*lerre*el tej the* family have* he*e*n fniiiiel in the* 
I>ias etf Swit/erlanel and in the* Knulish rurhe*eks. In le*itiai\ 
times Formieidae ap])ear to have* he*e*n ahe)Ut the* most, ahundaiit 
otall lnse*ets. At Flejrissant tla*y eie-e-ur in tlmusanels aiul form 
in inelivieluals about one-fburth <»t‘ all the* Inse-e ts fe.uii'l the*ie*. 
They liave also be*e*n met with nume-rously in the* Fui-.ipe*an 
Tertiaries, and Mayr stnelied lie) le*ss than lotiO spe'e inie'iis founel 

' 7TW. Crnfralhl xv. ISOf., p. 010. 

- fiuf. For, ] has favoun d tl.e writn* l.y inrunuin^ liim of .H ve ial ra.se .s ol tlo'se 
r u, iulf'iniiMliat,* foriiis lie has liinisedf el, te'e-t' d 

' JjiA. Ccnt.niJhL xiv. 1891, ji. aS. 
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ill amlnT. Foriiiieides and Myrmicides are m()re aljimdant than 
lN)iu‘ridi‘S, l)ut this latter ^roup lias tlui largc^r proportion ot‘ 
extinct genera; conditions but little dissimilar to those existing 
at ])res(ait. 

Classification of Ants. — Ants are considered hy many ento- 
mologists to form a scuies called ITeterogyna. They can, 
however, lie scarcely considerial as more than a single family, 
Kormicidae, so that the serial name is su])ertliioiis. Their 
iK^arest approacli to other Aculeati's is ap|)arently made, by 
Anihl to certain Mutillides (r.//. A])tcro(fy na) and to the 
Thynnides, two divisions of ScoliicUue Emery considers j)ory- 
lid(‘s rathm* than Amlilyoponides to l)e the most primitive form 
of ants, l)ut we are disposed to consider Eorers view to the elfect 
we have above/ nuuitioned as mori' proliahly correct. Tlie ])oint 
is, liowever, viny doubtful. The condition of tlie peduiu'le is in 
l)oth the sul)-families we havi; mentioiUMl very im])erlect coiiqiared 
with that of other ants. lloth these sub-families are of very 
small extent and very im]H‘rfec.tly known. We shall also 
follow Forel in adopting six sub-families, Cam])onotid(‘s, J)oliclio- 
derides, Myrmicidi's, Ponerides, Dorylidies, and Amblyo])onides. 
Ihiiery rejects tlu^ Amblyoponid(‘s as being merely a division ol’ 
the ronerides. This latter gi-oup displays the widest relations 
of all the sul)-families, and may be looked on as a sort of central 
ibnii. The Camponotides and Dolichoderides are closely allied, 
and represent the highest differentiation of the families in one 
direction. The Myrmicides are also highly differentiated, but 
are not allied to the Camponotides and Dolichoderides.^ 

Sub-Fam. 1. Camponotides. — lUnd body furnished v:itk hut one 
eonstrletion, so that only a sinyle seede or node erists on the 
'pedieel. Poison-sae forininy a eushion of eonrolutions, on 
'whieh is situate the modified sfiny, whieh fomns merely an 
ejaeidatory orijiee for the j^oison. 

The members of this very extensive division of ants can l)e 
readily distinguished from all others, exce})t the Dolichoderides, 
by the absence of a true sting, and liy the peculiar form of the hind 
body ; this possesses only a single scale at the base, and has iiu 

^ Ford’s latest views on this subject will be found in tlie Ann. Soc. cut. 
xxxvii. 189S, p. 161 ; the very valuable paper by Emery, in Zool. Jahrb. 
viii. 1896, p. 760. 
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.onstnctidii :it :ill on the oval, coiivox an.l conipart n.a.ss ol' il,,. 
;il»loiiu'ti hohiiKl Ihis. Till' oloacal oriliiv is ciivular, not, as in 

othtT ants, transvor.si‘, Tlicso cliaractois aiv arconi].aniocl l.v ,i 

(liltcrciice in lialiits. Tin' Caniiionot idos, thonL;li tiny do not 
still-, prodiur iioi,son in lai-c quantity, and oj.rt' it to sonio .lis 
tanco. llfiice, il two sjurinions an* contincd in a t iilio t lioy aio 
apt to kill ono anotlier liy tlio laiidoni disoliarirns tlmy niak,'. 
danot sno-csls that in order to neutralise the ellirt of this very 
arid poison, they may have some means of usin-, when thev are 
in their natural aliodes, the alkaline .onteiits ..ra .seeond -land 
with which they arii provided. We shall mention the eharaeters 
hy w hiidi the ( 'anqionotides are dist in-uishei| from the small 
siih-tamily 1 toliehoderides when wi* deal with the latter. 


The Siih-family in.dudes 800 or more speeie.s, 

Itsell is ()||(> of the most nillileroil.s in species of all the -eiiera ol 
^ormieidae, and is distriliiited over nio.st ]iarts of the earth. We 
liave no ,speeies of it in I’.ritain, hut in the south of Kuroi.e the 
( ‘iwjiiiiiotiis heeoiiie very eon.s).ieuoiis, and may he ,seeii aliimst 
e\erywhere stalking ahout, after the fashion of our IJritish wood- 

ant, horiiuni rnjti, which iti general appearance ('mu imiiiit ns iinieh 
V(‘Sl'llll)l(*S. 


Tiilil recently, the manner in which fresh nests of ants were 
t"'"idt‘d was unknown. In e.stahlishcd nests the rpieen-aiit is 
h d and tended hy the workers, and the care of the helide.ss larvae 
•oal ])U])ae also devolves entirely on the workers, so that the 
queetis are relieved of all functions e.xccjit that of j.iodiieiiig eggs. 
It seemed therefore impossihle that a fresh nest could lsM.sn4,- 
i-sjit (1 1)^^ l(*iiiale aiit unless slu* were assisted liy werkeis. 

I ll'* Hindi* ill whieli nests are founded has, howe\er, lM‘en iT*eenlly 
‘l^'Jnonstrated hv tlie ohservations of Luliboek, Md'ook, Adler/, 
'ind nioie ])art ieularly I ly those of Bloehinaim, who was sneet*ssful 
o])S(*rviii<r the foriiiatioii of new nests liy ('ffmjHmofifs lufm- 
at Heidelberg. He found und(*r stones in tlM‘ spring 

I'Uix <-X<nii])Ies of females, either solitary or aecoiii]iani(*d only 
i'V a lew eggs, 1 

arvae or pujiae. Furth(*r, he was sueeesstnl in 
^j tting isolated females to commene(‘ nesting in eonfineinent, and 
i\ed that tlie ant that afterwards })eeomes tlie ijueen, at lirst 
<^‘ni(‘sout liy herself all the duties of the nest: b(*ginning by 
ina iiij^r ^ small burrow, she lays some eggs, and when tliesi* hateh, 

> and tends the larvae and pupae; the lirst specimens of these 

von. VI 
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latter that heeoine perfect Tnseets are workers of all sizes, and 
at oiiee iiiidertaka^ the duties of tending the young ami 
feeding the mother, who, l)eing thus freed from the duties of 
nursing and of ]U’oviding food while she is herself tended and 
fed, l)(‘eomes a true (jueen-ant. Thus it seems established that 
in th(i ease of this species tlie division of labour found in tin*. 
eom[)lex eommunity, does not at first exist, but is correlative with 
inereasing nunibers of the society. Further ol)servations as to the 
growth of one of th(*se nascent communities, and the times and 
conditions under which the various forms of individuals com])Osing 
a coni])lete society lirst appear, would l)e of considerable interest. 

An American species of the same genus, (!. prnnsf/l atnicvs, 
the ear[)e.nter-ant, c'stablislies its nests in tlie stumps of trees. 
Leidy observed that solitary females constructed for themselves 
cells in the wood and cl(KS(‘d the entrances, and tliat t*ach one in 
its solitary conlinement reared a small brood of larvae. Tlu‘ 
first young produced in this case are said to 1 k‘ of the dwarf 
caste, and it was thought l)y tlu^ observer that the ant remained 
not only without assistance but also without food during a period 
of some weeks, and this although she was herself giving food to 
the larvae she was rearing. 

Adlerz states that the females or young queens take no food 
wliile engaged in doing tluur early woik, and that the large* 
(piantity of fat-l)ody tlu'y possess tuiables them to undergo several 
months of hunger, Tn order to feed the young larvae they use 
their own eggs or even the young(‘r la.i'vae. It is to the small 
(piantity of food rather tlian to its nature tliat he attrilmtes tlu* 
small size of the lirst brood of p(*rfect workers. M, J ain't ^ has 
recently designed an ingenious and siniphi apparatus for ki'cping 
ants in (*aptivity. Tn one of these he placed a solitary female of 
LdSius alivnu>>, unaccompanied l)y any workers or other assistants, 
and he found at the end of 98 days that she was taking care of 
a ])rogeny consisting of 50 eggs, 2 larvae, 5 pupae in cocoons, 5 
without cocoons. On the 102nd ilay workers began to emerge 
from the cocoons.“ From tliese observations it is evident thal 
the queen-ant, when she begins her nest, lives under conditions 
extremely different from those of the royal state she afterwards 
reaches. 


^ Ann. Sod. cnt. France, 1893, p. 467. 

^ Ann. Soc. cut. France, 1893, Bii/L p. cclxiv. 




Ill many kinds of ants llu^ fulkurown individuals arc known 
to feed not only the larvai* l>y disgornin*^^ Idtxl tV(un their own 
nioiiths into those of the littli* n,Tuhs, hiit also to ha'd oin* aiini her. 
This has keen re]H*aledly (»hs(*r\t'd, and l’'orel niadi‘ tin* fact tin* 
snhjeet of ie\]u‘rinient in tin* ease of ( '(f its I ifjm rt! tts. 
He took soin(‘ s].Hriniens and slmt them up without Idod {‘(•r 
sevmal (lays, and thenaaflca- sujqdiial soirn* of (hem witli Imnev. 
staimal with Prussian blue : Ikuiilc very hunnrv. they fed >0 
greedily oil this that in a few hours their hind liiHlies wma* dis- 
ttaidtal to thivt* tiimas their prcwicais si/s*. Ii«‘ tlaai took one of 
thes(‘ yoi'm'd indi\'iduals and ]ilaeed it anionyst those that had 
not heeii fed Tlu‘ re|d*t(* ant was at om-e e.xphired hy the 
tiMiclars of tin* other ants and siirroundsh and f(»od was I'e^^ed 
from it. It respondal to the d^mainls hy ft-rdinn' eojiiously a 
small speeinn^n from its mouth: when 1 his lit t le oin* had rrcciNcd 
a o()(id sup[>ly, it in turn (‘ommunicatt'd soiin* theivof to other 
speeiniens, while. tli(‘ orininal W(‘ll-fedone also supj»lieil oihias. 
and thus the food was speedily distrihuted. This hahit of reeei\ 
in_o‘ and uiviiio- footl is of the orratest importaiiee in the litr- 
liistory of ants, and aj>peai‘s to lu* the basis (»1‘ some of the 
associations that, as wa* shidl subse<pient ly see, are fornie<l with 
ants by numerous other lns(*et.s. 

( h'cojili i/H</ a (’oinnion ant in bastt rn Asia,lorms 

sludlers on the leaves oi* tr(M‘s by eurliny the edm's (•!’ leaves 


and joiniiiLT them toit^'ther. In dany this it makes iisi- ot an 
expedient that would not be believed had it not heeii tolitled hy 
several eom]telent and indejiendeiit witnes.srs. The pc-rfeet ant. 
has no material wit h which 

y / 

to fasten tooet h(‘r the edors / A 

it curls; its larva, how- j 1 

ev»*r, [lossesses ojaiids that ^ ^ -X 

secrete a su]>]»ly (jf material ^ 

b'r it to ioriii a cocoon V.' i 'x 

^\ith, and the ants utili.se / 

the larvae to (dha-t their Fis. (10. o, Woik**!- 

imri,os,.. .Sevci-Ml tln-ni a-i.,. .. 

Combine to liohl the foliage in the desired ]»osition, and whilf* 
they d^ so, other ants couk* u]*. ea('h (»nc ot which cand's a 
larva in its jaws, applies the mouth of the larva to tin* ]>arts 
'' hi-re the cement is re(|uired, and maki's it disgorge the sticky 


f'i'j. (10. t h ! i/JJii Sinn I I ml . 

u-iiiiT .1 t'liAa ler 'iiiJiiiiii;:, 
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Our li^niv is taken iVoni a speeiiiieu (inr wliieli \vi‘ 
art‘. iii{[(‘l)trMl tu ]\lr. E. E. Oreen) tluit was ea])tur(‘(l in the aet 
of l)earin^ a lai'va. 

FormirK rufn, the Eed-ant, Wood-ant, or Hill-ant, is in this 
eountry one. of tlie ])(‘st-known inenihers of the EorniieidatA It 
friMjuents woods, especially siieh as are eoniposed, in whole or 
])art, of eonifers, where it forms laroe mounds of small sticks, 
straws, ])orti()ns ol‘ Itvives, and similar material. Although at 
first sight such a, nest may a])])ear to he a chaotic agglomeration, 
yet examination reveals that it is arranged so as to leave many 
spac(‘s, and is p(*netrated hy galUu'ies ramifying throughout its 
structurt\ 'Jdu*se mound-nests attain a considerable size when tla^ 
o])erations of the industrious creatures arc not interfered with, oi’ 
their work (kcstroyed, as it too often is, by ignorant or mischievous 
]HTSons. They may reach a height of three feet or near it, and 
a diameter of twicx' that extent. The galleries l)y which tlu‘ 
heaps are penetrated lead down to the earth l)elow. From the 
mounds extend in various directions paths constantly traversed 
hy the indefatigable ants. Md'ook obstu’ved such ])a.ths in the 
Trossachs; tlu‘y proceed towards the ol)jects aimed at in lines 
so straight that he considers th(‘y must be the result of some 
sense of direction y)()SsesstHl l)y the ants; as it is impossible to 
sup])ose tlu‘y could perceive by the senst^ of sight the distant 
objects towards which the paths were directed: these objects in 
the case H‘('ook describes were oak-trees up which the ants 
ascendcMl in search of A])hides. 

IVrCook further observed that one of the oak-trees was reached 
by individuals from another nest, and that each of the two parties 
was limited to its own side of the tree, sentinels being placed on 
the limits to prevent the trespassing of an intruder: he also 
noticed that the ants saw an object when the distance became 
reduced to about an inch and a half from them. This species is 
considered to be wanting in individual courage ; but when acting 
in com])ination of vast numbers it does so with intelligence ami 
success. It does not make slaves, but it lias been observed hy 
Ihgnell and others that it sometimes recruits its numbers h} 
kidnapping individuals from other colonies of its own species. 
Its nests are inhaliited by forty or fifty species of guests of various 
kinds, but chietly Insects. Another ant, J/yrmAe laerivodi'^. 
sometimes lives with it in perfect harmony, and Formicoxenv^ 
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///7/V//////S lives only witli F. rafit. Anioiiust th.‘ iii(»si |U‘euli;tr 
of its dependants we may mention liirov luM'iles of tlie 'aiaieia 
{\ion\ii and Cljffhra, which in their larval state livi‘ in ihe 
hills of the wood-ant. It is prol»a]th‘ that tluw sul.sisi on sonu* 
of tlu* veoelal)le matter of wliieli tin* mounds aiv formed. Adlrrz 
hiis j_ji\(*n sonh‘ atlmitioii to the dixisiiin ol lahour iiiietiiesi tho 
dilthrenl forms of the workms of ants, and says thiit in /! rnfd it 
is only th(‘ l)i<'-uvr W(»rk(*rs t hat. carry huihlin-- and othm- matorials. 
the small(‘r individuals Ixune' specially orcaipit-d in the diseo\ciy 
ot honey-di‘W and otluu' Aphid pr<Mluets. In ^ 'a m/xuiof ns it. 
would app(‘ar, on th(‘ otlau* hand, that (he hi- individuals li‘av(‘ 
the h(‘avy work to hi' ])(‘rtormo(l hy ihmr smalln fellow^. 

Th«‘ wood-ant and its noar allies havo limi. and indeed still 
are, a soui’ei' of unrit ditlieulty to syslenial isl s on account ol tlu* 
variation that occuis in the same speeies, ami hcian-e lliis dilf«*is 
according to locality. Our iMiropean /*'. rn/n has h,-cn siipjtoscd 

inhahit, North uVinerii'a, and the iiili'rest iin; accmints ]nih- 
lished hy M'Oook of t hci mound-inakine ant, of the .MIeLihanies 
Were coiisidtu’ed to rider to it. This Insect. howe\ei’. is not /'! 
/aye. as was su])j)osed hy Md'ook, hut n s,< fnnh hnnd. It 
tonus colonies of enormous extent, and including an ahnnsl. in- 
‘‘icdihle niimhiu' of individuals. In one distriei, of ahmit, jifiy 
acres there was an Ant Oity conlaining no less than 1 7tM) of 
the.'!* large aiit -h ills, eaidi one. teeming with life. It was found 
hy t ransteri'ing ants Ironi oik* hill to aiiHilnn' that no liM>iilitv 
whatever existed hetweeii the denizens of dilft*rent< hills: the 
^peeiniens jilaied on a strange hill enleivd it without tlm least, 
hesitation. Its hahits differ in some ])arlicnlar< from thoo* of 
it> kiiirojM'an congener: the North .\merican Inject d«»es ijni ( lose 
the lorinicary at night, and the impiilines tound in its nc>t are 
Very dilferent from tliosi* that, live with F. rnfd in Europe. 

liether the typical wood-ant occurs in North America is 
doiiid tiil. hut there are lai es there that douhtlc^- hidong to 
the species. 

/. is very similar in appearame to its couinioner 

'•ougeiier F. nifd, and is the only slave-making ant we j, assess in 
hiitain. Ihis sjiecies constiucts its galleries in ]*anks, and is 
<d Very lajurageous character, carrying out its milit.ny ojieration.s 
^'ith mmdi tactical ability. It is ]>erfectly aide to live without 
tile assistance of slaves, and very freguenl ly does ; imh'cd it 



HVMEXOPTERA 


CHAP. 


I 50 

has 1)0011 ass(*rt(‘(l tliat it is in our own islands (whori*, liowovor, 
it is ooni[»aratl voly raro) loss of a slavo-owiun* than it is in 
Soutli(‘rn JMiro])o, Imt this ooiK'lusioii is viny doubtful. It ap- 
ptnirs whon fighting to ho ratlun* d(*sir()us of oon([uoring its 
oppoiunits hy inspiring tin-ror and niaking thoin awaro of its 
su])(n'iority than hy killing thoni ; having gainod a viotory it 
\vill carry off tlu‘ pupao from tlio nost it has ooiKpiorod to its 
own ahodo, and tlu'. ants of tho strangor-spooit's that dovolop from 
those pu])ai* soi‘V(‘ tho oompua'ors faithfully, and ridiovo tliom of 
muoh of thoir dom(‘stio duties. Tho sjasdos tliat F. !<(nuiiiuirH 
utilises in this way in England ai'o if /’//.swf, F. vn iiiruln ria , and 
possil)ly Ffsii/s fhn'i/s. Jluhin* and Fovol have given gra|)hio 
aooounts of tho oxp(‘ditions ol’ this soldior-ant. In tho mixed 
oolonios of F. so ////// /iovf and F.f/fsrtf the slav(*s do most of tho 
hous(‘-W()rk, and ar(‘ more skilful at it than tludr masters. Adler/ 
says that oiu' of th(‘ skives will a(‘oom])lish twic'o as muoh work 
of (‘xoavation in tin* same time as tin* slave-owner; these lattiu’ 
hedng la/}' and fond of enjoyment, while tlie slaves ari‘ ver}' 
industrious. 

i^iyr/y/os /a//>srryes’, an European ant allied to Fonnliut, is 
renowiusl siiun' the time of Iluher ( 1810 ) as tlio slave-making 
or Aina/on ant. This ereaturo is ahsolutidy dependent on its 
auxiliaries for its existence, and will starve, it is said, in the 
midst of food unless its sm’vitors are there to ieecl it. A\'asma.nn. 

J\>h/rr(/if>t does possess the p()wer of 
feeding itself to a certain extent. Ik* 
this as it may, the qualities of this ant 
as warrior are su])erb. AVhen an indi- 
vidual is tighting alone its audacity is 
splendid, and it will yield to no su])ei i- 
ority of n umbers ; when tlie creatui’es are 
acting as part of an army the indi\ idual 
boldness gives ])lace to courage of a more 
suitable sort, the ants then exhil)iting tlie 
act of retreating or making tiank move- 
ments when necessary. If a F(ih/n'(jns 
that is acting as a member of a troop finds itself isolated, and 
in danger of lieing overpowered, it has then no hesitation iu 
seeking safety even l>y tliglit. This species is jirovided with 
mandibles of a peculiar nature ; they are not armed with teeth, 


however, st;ites that 
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l)Ul iue ])oiiiUHl and curved; they d\v lliravloiv ust-d tin* 

niaiiiK*r of ])oi^nards, and whon tlio ant attacks a loc it s»-i/(‘s 
tli(‘ luNid botW(a*n llir jxiints of tlu'sr ciummI niandil»lt‘s, and driv- 
ing lluMii M'itli oroal ioive into tin* brain instanth' }»aialys(s tlit‘ 
vict ini. 

Maiidildesof this shapo aiv evidently unlitted for the ])iirj>os(\s 
ot‘ ueiKa’al work, tlu'v can licit lua* cait, ernsh, nor saw. and it is 
not inn)ossil)l(‘ that in th(*ir |u‘culiar shaja* is to lx* found the 
origin ot the ])e('uliar lih* ot‘ rolf/tnfifs : we tind similar mandi- 
bles rea|)})earino anioniL,^st the alM-rrant Dmylides, and attaiimiL; a 
maximum of (h^vidojinimit in the ferocious h'rtfon ; th(‘\ also 
occur, or soimdhinc' like tlumi, in a tew aberiaiit !\1 N i iiiieides . 
and in the mah* sex ot many other ants, which sex (‘xmeistvs no 
industrial arts, this sort of mandible is present. 

The ants that /*e///e/y///.s usually at tacks in ordiU' to jUncuK* sla\ cs 
art‘ Form ica J'l/srff and F.f/rsrif, race (m ro- nht rut • aft(*r it has routed 
a colony ol' om‘ of tlursi* sp»‘cies, /'. /■t/j’f srtjis ]»illaces the iiesl and 
eaii’iirs otf pu])a(‘ and soim* of the lar^^ci- larvae to its own alio(lc. 
WhtMi the ea])ti\’(‘S thus depoited assume the ima^o state, tlic\ 
are said to eommenei* working' just as if they weic in their own 
houses amoiiLt tludr bi'others and sisters, and they tend then 
captors as faithfully as if these weiv their own relatncs: ]»ossibly 
they do not reeooiiisi* that they are in unnatural (ouditioiis, and 
ma}' b(‘ (piitt‘ as happy as if tlayv had never been enslaw-d. The 
siu’vitors an* by no means delieieiit in couraco, ami if the jihue 
ot their (‘iiloreed abodi* shouhl be attaidoxl by other ant -enemies 
they (k*tend it luavi’ly. The fact that I\ rtfjtsrrns does not teed 
its larvae has bi*en considered evi<leiice of moral degeneration, 
but it is (juite possible that tin; Insect may be unable to do so 
"11 aeeouiit of soim* d(‘tiei(‘nev in tin; mouth -parts, or oilier 
similar eausi*. The larvae of ants .ai-e feci hy nulriineiit- re^iiiy^j- 
tated from tlu* eroj» of a worker for femalei, and a))plicd to the 
r‘Xeessively minute mouth of the heljdess "rub: i'or so delicate 
a ju'oeess to be sueeessfullv aceonij)lishe(l, it is evident that a 
hiiyhly t*laborated and s]>eeialised arraimement ot the moiith- 
I'arts must exist, and it is by no meam iinjirobalde that the 
eapaeity of feeding its younj^^ in Irm* anl*iashion is aljsent in 
FoltffrtfUii for ])urelv nieehanical reason.s. 

Mi ajok states that the North American aiit, Fttlf/ort/t/s Jt/t it/tts, 
which some entomologists consider to l>e mendy a variety of 
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the European species, iriakes slaves of Formica srJiavf ussi, itself 
does no work, and partakes of food only when fed hy its servi- 
tors. He did not, liowever, actually witness the proc(*ss of hnnl- 
iiiL;'. When a migration takes place the servitors de[)ort botli 
th(^ males and females of J\ lucid us. M‘Cook adds that the 
servitors appear to lie really mistresses of the situation, tliough 
they avail themselves of their power only ])y working for the 
advantages of tlus other s})ecies. 

Tlie honey-ant of th(‘ United States and ilexico has heen in- 
vestigates! hy iMdJook and otliers ; tlie cliief peculiarity of the 

speicies is tliat certain inelivieluals are 
chargesl with a sort eif honey till tlmy 
beceimei ene)rme)usly elistendeel, anel in fact 
scrve‘ as leatheu’ bottles for the storage 
of tlie tluiel. The speicies Mi/rmcciX'j/si us 
liortidrorum anel d/! mclUfjcr, are mode- 
rate-sized luseH^ts e)f subterranean ladiits, 
the entraiie’e^ to the iu‘st (.)f J/] horildcoru tu 
being placed in a small raiseal niounel. 
The hone^y is the prodiied of a small gall 
found on oak leaves, and is obtained by 
F\cui:yl. -M>ir ut<rocys( IIS inexi- the workeu’-aiits eluring nocturnal expedi- 
(vinis Honey -jiot aiii, froiii wliicli tluv rcturii niucli dis- 

(lorsal view. 

teneled ; they feeal sucli weirkeu’s left at 
home as may l)e hungry, anel then apparently communicates thes 
remiaineler of thes swevt stuff they have brought back to already 
])a,rtly cliargeal “ honesy-bearers ” left in tlie nest. Tlie eletails 
of the ])roce‘Ss have not been observed, but the result is that the 
abelemiens of thes liearers liecome dis- 
tcneleal tei an enormous extent (Eigs. 

()1^, Go), anel the creatures move but 
little, anel remain suspeneleal to the 
roeif of a special chamber. It is 
considered by jMT'ook that these 
living honey-tubs preserve the fexid 
till a time when it is reepiired for 
the purposes of feeding the com- 
munity. Tlie distension is pro- &3,~M>/rotccocj/st.tis mericamu. 

, . , , , . Latenil view. 

ductal entirely by the overcharging 

of the honey-crop, the other contents of the abdomen being 
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Iniced 1>y the (listeiitioii to (lie ]K>si('rior |)arl oi the hodv, 
Luhliock has since descrilual an .Australian anU 
(njldlu^, having a siniilar p(‘cnliar lial>it, Imt Itcloiiging to tin 
allied tribe Wagioh^jiisii. (j)uitc recently a Soulh AtViean lionoy- 
tub ant belonging to the distinct genus /V<////a/eya‘,s ^ /m /u 
For.) has be(\n discovered, atlbrding a proof that an (‘xtreiiioly 
specialised hahit may aris(‘ indi‘pend(‘nlly of relation betwi'eii the 
IiisiH'ts, and in vtay diffu'cait parts of the world. 

Species of tlu* g(‘nus /aes/z/.s- are amongst t he most abundant 
of the ant-tribe in Jhitain. They an* reiiiarkabh* f(fr their etni* 
strnelive powers. A. ab/z/*, tin* ('ommon litth* black ganlen-aiit. 
tbrms (“xtensive subterranean gall(‘ries, and is (‘xt renn‘ly sneeessfnl 
in the cailtivatioii of various forms of Aphi<lae, from the prodiK is 
of which tin* s])(‘eies d(‘rives a large part of its snbsistoiK r. Tlio 
ants (‘Vi'ii ti'ansport the. Aphidao to suitable sit nal ions, and lliiis 
iueiease their stock of tliis sugary kiml of cattha and are said to 
lake the (*ggs into their own dwellings in the antunin so tlial 
tli(‘se minute and fragile objects may be kept, safe from the 
storms and rigours of winter. These little ereal ures are bra\e, 
but when at,laek(‘d l»y other ants they defend themsehe,^ ehielly 
by slaying in tlu'ir extmisivt* subterranean gallei ies, and bloi kine 
up and siMMiring tlM‘S(‘ against their assailants. 

L. J III i(ji anoth(*r oi* (Uir Ih itish species, has v<a y dillei ent 
liidiits. preh'iring old trees ami stuiujis Ibr its habitation: in the 
hollows of these it forms dwellings of a soil ot ciird; this it 
makes from the mixturi* of the secret ieiis of its sali\aiy gland-, 
with eoiiiminuted fragments of wikkI, alter the lashion «d wasjts. 
It is a nioderale-siz(‘d ant, mueli larger than the little A. iii<j>i\ 
end IS ol a bla('k ('oloui' an<l lemarkably shining : it giNes ell 
a very strong but bv no means disagreeable odour, ;ind nia\ be 
■'''‘cii nil the hollow trees it freipieiils, stalking about in large 
numbers in a slow and aimless manner that, eontrasis sliikingly 
^vith tin* active, bustling movements of so many "1 its e(»ngeneis. 

hen this s])e('ies finds suitable trees near om* aiiothei', a ( (dony 
is established in each ; the number of iiidi\ iduals thus assoeiatefl 
becomes Very large, and as the different eohaiies keej) uj) inter- 
‘ emmunieation, this habit is \erv usel'ul f»»r ]aiiposes <»l »le|enee. 
Ibu-el relates that he oik'c brought a \ery large num))er of 
h'l'ninff ji/ff/nisis a lid lib(*rated thma 't the ]»ase ol a lira; in 
^'hieh Was a nest of these Litter, finding tlu’in- 
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s(‘l\rs iJnis <‘issauU<Ml and ('oininnni(';i ted in souk* way, 

iidorinatioii oi’llie tael to the iieiM-hl tourin;^’ colonies, and Koiel 
soon saw lar;4(‘ eolunins ol the hlaek erealnres issniiiL^ IVoiii [\\r 
tr(‘(‘s neai' l»y and eoiniin;’ with tiieir nii*asiued ]iaees to the 
assistancf' ot their cn hJ rnrs^ so that tlie imadeis were soon dis- 
e()ndited and deslioy(ML Althoui^h the Kiiropean and North 
Ani(*i iean rej)resentati ves of the suh-faiiiily ( 'ainjumot ides li\t‘ 
to^etlua' in assemblies eoiiijn-isiiiLi- as a ride a mvat nniidu-r of 
imlividuids, and althoULfh the se})ara(e lu'sts oi- ioriniearies which 
have tJi(*ir origin IVom tJa* natural increas(‘ of a simple oriLtinal 
nest k(‘e)) u]) l»y soiih' means a c«mnection hetween tlie memiiers, 
and so torm a colony of m‘sts whose* inhahitants live* toyetlien- on 
amicahh* ini'ins, yet, th(‘re is no delinit(‘ information as to how 
loiiLf such association lasts, as to what is tin* natiiie* of tla* tics 
that c()imi‘ct tin* m(*mlM*rs e)f the ditleicnt nests, nor as to the 
nii'ans hy which tin' c< don ies heconn* dissociated. It is Iniowii t liat, 
indiv idual nests last a huiu; tinn*. ('harles I)arwin has meiitioin'el 
in a le'ttei' to Forel that, an (dd man (d“ eiLthty t(d«l him In* had 
indic«*d oin* very laryi* in‘st «d' luniincu rtifit in tin* satin* jelace* 
e\a*r since In* was a hoy. Ihit, what ]»eriod tln-y usually e'lnlun* 
is not known, and all tln'Si* }Mdnts |>red»ahly vary greatly aceordini;’ 
to tin* s|H‘eies coneerm*d. It has Ih'cii w»‘11 a.sc(‘rtaiin‘d that wln*n 
sonn^ ants (ind tin'ir in'sts, for sonn* unknown reason, t** he unsuit - 
ahh* tin* inhahitants h'ave their abodes, cat ryiny with them tlu'ir 
youne and immatun^ forms, and heinu acc«>mpani(‘d ihllowed hy 
the various j)arasitt*s or commensals that are liviny with them. 
Wasmann and other entonndoi^ists have* ohs(*r\a*d that tin* ants 
carry hodily some of tln*ir favourite heetle-companions, as well 
as nieinlx'rs of tin'ir own sjiecies. f'orel (diservi'd that after 
a nest of Fornncn prafnisix had liei'ii separated into tw'o nests 
phtceil at a considerahle distance from one anotln*r so as to have* 
no iiitercommuiiication, tlie meiuhers yet ret*ocnised one another 
as parts of the same ianiily after the lapse of more than a month : 
but another (diservation showed that after some years of separation 
they were no longer so recognised. 

Although it is now well ascertained that ants are able t*' 
distinguish the individuals belonging to their own nests and 
colonies from those that, thougli of their own species, are not so 
related to them, yet it is not known by wdiat means the recogni- 
tion is effected; there is, liowever, some reason to suppose tliat U 
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i> 1 sniiii*t li iiiL{ ot I hr iiat un* ol tuhnir. ( )in‘ ol»s«*i \ «‘r has ih>i u 
that if ail aiit fall into watrr il is niiriiicminLt at tirst trvah'd as 
i!' it a stranuvrhy its own iVirnds; hiil oi hn* nat uralisls ha\ .* 

fniiial this jint to hr t hr rasr in (»lhrr sjHU irs. ('onl.irt with 
(orir.sivi' suhliniatr dr[iri\rs ants fur a liinr (if this jiowrr of 
iv((juni^iii.U iVinnds, and nmlrr its inlhu-iua' ihry atlaik onr 
another in lln‘ most ftnurioiis nianiiri-. 

The iirsts and ((>loiii«‘s ut tin* sjirrirs ut ( 'a m jionol i<lrs wr 
ha\'r ronsid(‘rrd ari' all const rnrlrd hy sorirtirs roni j'l isi ijo a 
yri'at ninnhri- (»f indi- 
\ idiials ; thrr(‘ are, 
ho\\r\tM\ in the trojhrs 
niiniri'ous sprrirs that, 
form thrir iirsts on 
foliam*, and Sfuiir of 
ihrsr contain only a 
few intlividiials. The 
leaf- nrsts : V\<^. (id of 
( '‘l lain s|t(‘rirS of /'m///- 
'ii'f flits are said to hr 
toi nird of a }ia|M‘r-likr 
mat riia 1 . a lid to con - 
t.iiii rarli a frnialr and 
a hunt S ui‘ 10 worker 

■ ml s. }• ( ,|(.] ^ has (‘X- 

, Ff<;. r»t. — of /‘..////Ar^rAA yj. ' AItt r Saiitli i 

■ iiimird Iirsts ot several 

Indian s|>rrirs, and tinds they dilfer from th<»sr of other ants in 
'"iisistiin^r of a sinj^dr caivity, lined with silk lik«* that, of a. spidri-. 

1 hrs(* Jl(^s^s art* fiirtli(*r said to Ik* ('onstnirti'd so as to imdri' 
tiiriii (*ith(*r iiK'onspiruons or lika* (dliri’ ohjia ls on the lra\rs ; 
/*. >1 rijf iifrit rovers its siiiail dwrlliiej; with little l)its of veo(‘lal»le 
'natter, and a nest of V. r^tsttlla was |)laeed hetweeii l\vu leaves 
in such a manner as to he entirely hiddon. All the s]>e< ies ot 
the uenus do m»t, however, share th(‘se liahits, J\ makiie^ 

a vard-m*st, like iJolirhoilrrifs nwA some oth<*r ants. I Im sjx-eie.s 
"i tin* LTenus Pol^rJnjrhis are iiuim'roiis in the ti’o[ncs ol the (Jld 
Worhl.' 

f oihes notieed that a species of this ireiins, that, makes its 
]'at»ei-like nest on the underside of hamoiio-h*aves ])roduees a noisr* 
‘ Foifl, ,/. Jinmhtiif S'K’. ' iii. )'. 'a*. 




fIVMENOITKKA 


ClIAl’. 


I 56 


liy strikin;^ llu* l(*af“ with its IknkI in ;i si*ri(*s of sjKisniodic ta]is. 
'riic same ohscrvor lias rcrordocl a still niorti inloiostiiiL;' lad in 
l,h<‘ casi; of anolhor spi-cirs of this genus-- a Iargt‘ l)rown an( 
found in Sumatra. Tin*, individuals W(‘rt* “spread over a space, 
pcrhajjs a. couple, of yards in dianu‘ti*r, on flu* st(‘m, h*av(‘s, and 
hraneht'S of a great treti which had fall(*n, and not within sighl^ 

of each other ; yet the tapping was 
set up at the samt*. niom(‘nt, con- 
tinued exactly tin* saiiu* sp.iee ot 
tann*, and stoppl'd at tin* same in- 
stant : al'ter tin' lapse of a lew 
seconds all reeommi'iKcd at the 
same instant. Tin* interval was 
always of about the same duration 
t hough [ did not, time it 

eai'h ant <lid not, howi*\er, lu-at 
synchronously with (‘very othei 
in the. eongeiies ueari'st to me; 
th(‘r(‘ W(‘r(* independent tappings 
so thiit a sort oi' tuni' was played 
t'iieh eong(*ri(‘S dotting out its 
own music, yet the 1 leginniug." 
and endings of tin* musical parties 
wi'i'e strictly sy nchroiious.’ 

.Mr. I’c'al has also rt'cordi'd that an ant the name is not 
mi'iitionial, hut it may l»e presunit'd to he an Assanu'st* sjieeii's 
makes a, eonei*rted noisi* loud (*nough to 1 h‘ heard hy a human 
hi'ing at twenty or thirty fei't dislanei*, tin* sound heing pnalueiMl 
hy ('ach ant sera])ing tin* horny apex of tlu* ahdonien thn'i* times 
in ra])id suec'cssion on tlu* dry, ei’isp leavi's of which tlu* nest is 
usually eoni])os(‘d. These* records suggest that tlu'si* foliage-ants 
k(*e]) up a eoniK’etion lH‘tW(*en the nu*nihers of diH\*r('nt lu'sts 
sonu*what after tlu* same fashion as do so many of the tei restria.l 
( ’amponotides. .Vlthough the spe'eies of ( ’am]>onot ides have n< 
s|)e*eial organ for the production of sound in the ]iosiiion in whicl: 
one is found in Myrmicides and roiu-rides, yet it is prohahle that 
tlu'V are ahlt‘ to produce a sound hy ruhhing together otIu*r ]>ait- 
of the ahdonien. 
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Sub-Fam. 2. Dolichoderides. Ulnil ho,lii /V nnslH'tJ fifli i>i,i 

n nr ('i> nsf I'K'f nni so find (>nhi n stjoiti' si olt' (i/‘ uih/r is J d ; 

Sfnn/ I'ud nnr nin I'll ; ///<’ inusu/i-sur ii'itJioiit riislinui. 

The l)«»lieli(iil(‘ri(les aie siimliir In ( amponolijli's in ajijuMi aim\ 
ami are (list inmiisluHl eliietly l»y llie si nu t ure t)l' tlu' stinn and llu‘ 
juiison a|>|iaratns. To tliis n\i‘ may add that Fortd also I’onsidms 
the gizzard l(» Ik* ditler(*nt in tiu* two suh-t'amilics, t liei e Ik'Hil;' lu* 
\ isil>le ealyx in llu* J )(»lielioderid(‘s, whih* this jiart is laiy;(‘ly 
d(*\ clojKMl in the. ('ain])onotid(*s. 'I'his is om* ot thehnst e\tensi\»‘ 
(if tilt' snl>-laniili(‘s of ants, not more than IdO sjxH'ies ht^ing 
\r[ diseoV(‘i'(‘d. ( ’oniparat iv(‘ly lillh* is 
known ol‘ tin* natural history of its 
iii(*mlK*rs, <»idy a V('ry small numhea- of 
s|t(‘ci(‘s ol I )olielioderid(‘s lK‘inn’ found in 
iMirojie. T1 h‘ best known of lliesi* (and 
the only Ih'itish I )oliehodcrid ) is Thjh 
imiini n'/'id ir 1 / //I , a little* ant (»l ahont tin* 

>]/.<* of fnisit/s )i i>/r/\ ii\i(\ S(mu*what similar 
in appearanee, hut V(*ry dilfetent in its 
hal)its. T. rrrdflrinn d(H*s jiot enlti\at(‘ 
or a}»]»reeiate Aphidi's, hut is chiclly 
oarnivorons in its tuste's. Our km»wl(‘du(‘ 
of it is diu* to f'orel, who has noticed that 
It is very fund of iitt.endino the lii^hls 
i'otwocu other ants. Ileiv it l>kiys tlu* 

I'arl of an int(;rested spectator, and 
^^atchin !4 its o])]>ortunity drakes oil* the 
doa(| ho(K‘ of one of the eomhatants in 
‘'id<*r t(» use it as idod. .Althoueh desti- 
^ 'lit* Ilf all ])ower of stinoin^, this Inseet 
k ‘s useful means of defem e 

' _ ... <////!, worki'r. Urit.iiii. 

HI tlu* anal ulands with winch it is c I'jx-r .si'lf :iii<l 

piovided ; iliese .secrete a lluid liaviiei 

a >tronLt eharaeteristie o(lour, and ]>ossossin;j a]»]»are]itly xciy 
’'">^i'ais (pialities wh(*n appli(*d t(» other ants. 'I'he 7'oj,, ■ 
■"'inn ]jas no ])ow(*r of (*J(K‘tinLi; the liui<l to a distance, hut is 
^* i'y skilful in jdaeing this odoious mattor on tlu* hody ol an 
"IftHuit hy tuueliino the latter with tlu* ti]» (*f the* abdomen ; 
"'i this beino chjiie its adversary is usually discomfited. This 
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Iiiscci is subtcrriinoaii in its lial»its, and is said to change its 
al)odo V(‘.ry tV(M[U<*ntly. T. trrtfflruin oicnrs soniowliat randy in 
r)ritain. t'ond has also notod tho hahits of Lin/ifrfnj)uin i/iirrn- 
(‘pfilinl mn , anothor small Knro|H*an sjurios of 1 )oli(diodoridt‘s. It 
is a tirc-anl, and hy ))i(*f(‘n*nc(* ado]>ts, and adapts for its nsi*, the 
harrows made ])y \vood-]M)rinj;‘ hoctles. I t forms extrenudy po])ulons 
(•oloni(‘s which may(*\tcnd oV(‘r s(*V(‘ral laiy;(‘ tr(‘(‘s, tlu‘ inhahitanls 
k(‘('j)in<f u]) inl(!rcommnnication hy means of nnmeroas workers. 
\o h *ss than twidvi^ mighty (►aks wen* found to ]»* thus iinittMl 
into a eolony (d‘ this ant in one of tlu* Unitarian fon*sts. The 
sp(Md(‘S is V(‘ry warlike*, and (*ompe*nsates tor the* extre^nu* minute- 
ness ol‘ its individuals hy tin* skilful and ra])id ruslies made* hy 
e'omhine'd luiinhe'rs on the'ir ant-foe*s ot‘ laroe*r size*. 

hritz ^I\ille*r lias oiven a hrie*f aeeount, unele*r the* name of 
the* Imhauha, ant, eif a Brazilian arhe>re*al ant, that foians small 
n(*sts in the* inle*rieu- eif jdants. The* s])e*e-ies re*fe*rreel to is no 
eloilht an vl;7rro, anel e*ithe*r ^d. / y/,s7e/e//.s', eer vl. iniilJi ri. The* ne*sts 
are* lounele'd hy fe*rliliseel female's whie-h may i‘re*ejue‘nt ly he* founel 
in .the ee*lls on youn^ h'rr/’eyo'a plants. Kaeh inti'inode*, he* sa}s. 
has on tlu* emtsiele*, ne*ar its u]>pe*r ])a]-t, a, small ]>it wlu'ie* the* wall 
is niue*h thinne*r, and in this the iemale makes a Imle* hy whiedi 
she^ e*nte*rs. Soon afte*rwarels the* hole* is eom]de*te*ly e‘lose*el hy a 
luxuriant e'\e‘re‘see‘nee^ from its margins, and it n*mains thus ele>se‘d 
u'nt.il ahout a, ele)ze*n woi'k(*rs have* ele*vi‘lope'd freim the* t*u'L:;s of 
the* temale, wlu'iidhe* hole is e)jM*ne*d ane*w from within hy tlu* 
workers. It/ is saiel that many of the larvae* of tlu*si* ants are* 
ele‘ve)ure*el hy the grulis of a ])arasit(‘ of the family ( dialeielielae*. 
ddiis Inse'e't is thought- te) ])re)te*et the* j)lant from the attacks of 
le*af-euttino ants eif tlu* oe*nus .Ufa, 

AVe* may lu*re* hrie'tly re'inark that much has been written 
aheuit tlu* hene'tits ee)nierre*el een ]dants hy the protection ;j:iven to 
the*ni ill varieeiis ways hy ants: hut tlu're is reason to su]»])ose* 
that a critical vie*w eif the suhje‘e*t will not sipiport the idea eif 
the* asseH'iatiein heing eif su})renu* imjiortance* to the trees.' 

Sub-Fam. 2. Myrmicides. — PrJfrrl af afnlomrn for/nrd nj firo 
irrll-ina i'Jccd nodr^ naf-J ikr ^r(/ti(rnf'<\ Sfna/ prrsf'))f (ah^rnf 

in the Crjfptoverini and Aft ini). (^It shonld he faded that the 

' See voii Iht'iiiig, Berlin, rnf. Zritschr. xxxix. 1894, \k 3evl ; and Ann. 

Sor. ent. f>rli/iqui\ xl. 189(5, p. 170. 
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'/■(//•///'.s’ <'/ /Aa (fiid Ai'iiict iis (7 si/l>-hf m ih/ 

Jhn'f/lnhs h((r(\ ! (hv thr M ff r m ic nh'.'>, //(»</? ,%’ / // flit' jn il tci l . 

This snh-fainily (‘oiisists of al»out lOOO and includes 

a varitTy of forms, hut, as th«‘y art* 

most ot‘ them of small sizu, tlit‘y an‘ loss 
known than tin* ( 'ampoiiot idrs, and imu li 
los atlontion lias hron i^aid to lluur 
hahits and intidlii^Muiru. Korol, until n*- 
contly, ado}>tt‘(l lour Ltrou]>s; Myrmicini, 

Attiid, l’s(*udomy rndni ami ( 'lyptocorini : 
liiit h<‘ is now dis|)os(‘d to incrtsasi* this 
iiuiidM'r to t‘iii;lit.‘ Thoy aro dist in;^onsho<l 
hy ditloi'onofs in tin* clyixms, and in tho 
torm ot th(‘ hoad ; hut it must, ho notial 
that tho cliaraotors ]»y which the oroujis 
arc ilotinod arc not in all oases fullv 
applioahlo, to tho males. Tin* (’ry]>to- 

•'•riid are in oxtmmal slruotuiv the nio>l hiuhly niodiliotl 
1 1 y mono[)tora, if not of all the Irihos o|‘ lns(‘ota. 

i. 1 ho 1\I IIM I< '1 N I ]U‘<»]K*r are dotim'd hy l‘'oi‘<'l as liaxinui tin* 
anlonnao inserted m‘ar the midcllo, a little lirhiiid thr tuail.of 
the head, whicdi has caiinao on the inner 
sides, hut none on the outer sides, of the 
insertions of the antennae; the clypeiis ex- 
tends ]>et W(*en t he antennae. 

(’ertain Ltvnera of small Kuiropean ants of 
the ;^n'ou|> Myrmicini dis]>la\' some most- 
anomalous ]>henomena. This Is espreially 
tin* ease in Fnrm nui.ir n .l/e/y/e/^.s and 
TmiKni ml f h d'he tacts known ha\ e, how- 

ever, heell most of them only reielitly dis- 
eovei(*d, and sonn* ohseurity still exists as to 
many of even the imtre importaiil p(unts 
F,.r .n !r, u ^ ill tlusse ext raoiilinary life-histories. 

It has loiio ]M*en kn<Avn that the litth' 
Fin'tn iru.jr It ii>i ntfuft/h/s lis'es as a ouest 
HI the iie.sts nt Fn'niit'ti i iijtF the \vo< mI - ant and anotlmr 
■"Hiiilar ant, Sftnatnuiu irrdtrtKnl i, which shares the SiUne life, 



■ F ., rnFr „ r , 
‘>‘<' 1 , 1 1 ns, iiia’r. (Aftrr 
A'llerz. ) 


Ann. Sin\ (/if, xxxvii. IStrj, j.. lO.'j. 
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was (IfclariMl 1)V Xyland<*r and Sniitli to its iniilr ; it was 
howovor shown sonio \i*ars a^o l>y Aiulro that this is a iiiistakt*, 
and that, S. tnsf irutull is laally tlu^ inah^ of anntli(‘r ant tliat 
had till tlaai hrcii callod .\xt-iinirhiii>f rn m h ppn! n m. < 

t ion loft tho work(‘rs and IVnnalos of Fori/nro i r n i/s n i f t<l al t/s 
d<*stitut(‘ of a main, hut Adlorz has locauitly disc.anurod that tho 
iiialu of this s}t(‘oi(‘s is winoloss and sindlar to tlu* workiu’, tin* 
1‘onialo lu'in;^ a winR(‘d Insocl as usual. It is vory curious that 
tlu' oharaotors hy which tho nial(‘ is distinnuishial fioiii tht‘ 
worker should \ary in this s)K‘(‘i(‘s; hut accordinit to Adhu'Z this 
is tlu; cas(\, individuals intcrnualiatc in S(Aoral [)oints hotwcjMi 
the luah's and work(‘rs having Ikvii diseovc*red. This phono- 
iiieiion of ((uit(‘ wiiiRless males in s])(‘eies where tlu* feniah* is 
wint^ed is most (‘xeeptional, and is extremely rare in Iiis»*ets; hut 
it oeeurs, as we shall see, in one or two other Myrmieid(*s. ('haiies 

I)arwin made tlu* V(*ry 



n*asonid>h* su! 4 ^j^(*stion 
t hat wino't*d mah'S ma\ 
he d(*veloped oeeasion- 
ally as an (‘xe(*ptional 
plu*nonu*non, and it is 
V(*ry proha hit* I hat, this 
may he tlu* east*, thouoh 
it has not \(*t heen 
dt*monstratetl. Fiinn i- 
vi> i rn ns n itnl nl ns oeeurs 
in Kurland in tlu* nests 
t)f Fi>t'inii‘(( rnfn anti of 
F. (‘onifrrrns, hut we 
are not await; that the 
male lias t*ver het*ii 


Vl(.A^\K -An('r<f(tlis (tfrinuhis. Europe. A. inalo, with 
part ofliiiul hmkiMi olV ; B, IVnuilr, with wiutis; C. 
tVuiivU', at'tfr caslinu' tlio wm^s .uul broounui' a (uu*t*n. 


found in this country. 
The genus Am runt ns is 
allit*d to Firnn iniKj rnns. 


and oeeurs in rentral Eurojie, hut luis not l't‘en found in liritain: 
tlu* femalt*, as in Fornnco.i rnns, is wingetl and tlu* male winglt*s> 
hut there is no worker-easte : tlu* malt* is a ratiu*!' ht*l])less ereatuiv 
and ineapahlt* of leaving the nest. The spt*eit*s lives in eomjian} 
with Trtranion n m rnn sjn f inn , a little ant very like .Vi/rmirn, and no' 
uneommon in South-East England. The female Anrr<fntrs is a' 
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Hisl an iH'tivn litlh* cvnaturn with win-s. hut allcr iIh'm* aiv lu>i 
tlu‘ of tlu‘ Inso(‘t ]H‘(‘oni«‘s y <lis(»MuK‘il as sliown in 

l-'i-a. cviNitnrt* is in this statn (‘ntirt‘ly Iml jtl(*ss. an«{ as 

lln‘i(‘ am no \voi‘k(‘i‘s, tin* A n* rnKtt s is coniplt'lcly (h*|>cinl(‘nt . lor 
tin* cxistaiua* of itsi'lf and its larvao. on tin* iVii'inlly olTn cs of ili.* 
Ti'f nt itinri n tn that li\t‘S with it. I'ln* iinnh* <»t tin* association 
(»f these two Ins(‘ets is at present both nnparall(‘h*d and inexjdi* - 
;ihle, tor only work(*rs ot tin* Ti t rit untn u m aie found in eoni|tan\ 
with the(( and A nr \ tin* eoiiminnity. in faet . consist inu 

(t| males and teinah's ot one species and work«*rs ot another. The 
nests ot' Anrr;/(ffr>; are so rare* that only a f(*w naturalists ha\<‘ 
keen ahh* to (/hs(*rvi* tln'iii (Schenk, \«>n lla^(*ns, and f'erel may 
he specially ini'lltioned hnt in the spots when* they oeciil. 
nests ot' tin* 7V//v^//m/'/ ////?, eontainiiiL:,' all tin* forms ot' t hat sp»‘eies. 
are niimerons, and it t hereldiy* s(‘(‘ms prohahle that a yoiiiiL; fertile 
ti'inale ot' t lu* A nr rf/>Ars ]i]ny lea\e a nest in which it was horn, 
enter a nest ol the /V/v^/znoa/////, and, ilesti’oyin^' t In* tpiei*n thereof, 
siihstitiite fn*rs(‘lt' in t he jilace ot' t he vict im , hnt if this he really 
til* ease, tlu* larvat* and |)npae of the T>t m nnn'i n m must also he 
( It st ro\’e( I , lor no voniiLf ot tin* 'l\'i r<> nunn n m are e\t‘i' ItMiinl in 
these straiiLt'e associa t ioii.s. It is \ei-y <liirn-nlt t«) helie\e that 
the Tt ! rn nhu'i n m Workers should he williiiLf t'» actcpl as thfir 
' 1 iifcii a cr(*at lire that conimetieed her ac(piaintance with lh(‘m hy 
' !'*st 1 oyiiii;’ tln*ir <twn (pie(*n or (pieeiis and a nnmlH-r <•! their 
Venue sist(*rs; (*speciall\' as the Trt rn tn<>ri n m is a more powfitnl 
'•'h than the yi jirrf/fArs, and con Id r«*adilv dispo.se of tin* miiiderniis 
•ihrinlei* if it wen* dispo.sed to do se. It is known, however, 
that cl oliies ot 7V//7////e/’/ ///// complett*l\' tlcstilUte o| (plcrlis Some 
t iiiics oeini', ainl Wasniann has sueeested that tin* femali* Antr 
^ m<iy sec'k out one of these, and iiistalline herself tln'iein as 
suhstitnt»*, may hi* aceejited hy the orphaned inloiiy. 'I'liis 
plaiisihle hv])othesi.s has still to he \erilied. 

The j.tonus (/n rd lorn nd t/ht also exhil»its tin* phenomenon of 
apterous. work(*r-like males, while in om* species, (\ ruunn, a 
wiii-cd male is also known to exist. 

I >nn^)(j nafJi nn siddftt ris is a little Myrmieid ant, found rao-ly 
l^'iimark and Sweden, where its hahils have recently heen 
">adied hy Adler/. A hand of the T'nnnij natjnf^ attack the ijest 
"t another little ^ryrinicid, LrpfittJinrn.r at * rrurn m , ainl succeed 
> their own }H*rtinaeity and the fears of the LriifofJinru.r in 
"*■'‘1.. VI * M 
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Obtaining ])ossi's.sion of it ; tlu‘ legitiinatr o\vin*is (lisa]>]K*ar, leav- 
ing the Tinn()(j nnflnis, in j)nss(‘ssion of their larvae and ])upae ; 
tli(‘se eoniphde their devel(>|»nient only to tind tluniiselvi'S tlie 
slaves of Th(‘ sui)se([Uent relations of the tvo 

ants are IVieiidly, the* slav(‘s even pn*,veiiting their niastins from 
wandering from the, nest wlaai th(‘y wisli to do so. If an esla]>- 
!isiie(l mixed community oi* this nature is in want of additional 
servitors, th(‘ Tini\mfiut{lnix S(‘eure a su])])ly l>y raids after the 
fashion of the Ama/on-ant, hringing hack to tlieir abode laivae 
and ])U|)a(‘, ol LrphiUntr^ij' to ]»e d(‘ve]otH‘d as slavi's. It was lor- 
merly su]»])os(‘(l t hat the Ti>ino(fti«il}i as (Mait iinu'd its s]»eei(\s hy 
]H‘!|H‘tual ])ai-thenogen(‘sis of tin* workers, for neitlier mah's nor 
femah's could In* lound. Adhu / ’ has, liowev(‘r, now discovered tlie 
s(‘xual individuals. d'lu* mal(‘ is an ordinary winged ant, and is 
so like that sex of the Lt'iifof /nmi.f, that Adlerz had failed to 
distinguish tin* two h(‘fore la* rcart'd tliem. The females are 
apterous, and in fact like th(‘ workers. It would piahaps Ik' 
UKU'c eoirect to say that tiu' workers ol’ this s])cci(‘s vai}' greatly 
hut nev(‘r heconu' wing(‘d ; some of them hav(‘ oc(*lli and a striu'- 
ture, of thi‘ thorax mon* er h‘ss similar to that- of winged I’emales, 
though noiK' have ln'cai found with wings. ('ertain of thest* 
females ]>ossess a r(*c(‘|)ta(’ulum s(‘minis, and Ad](‘i'z tiK'ats this as 
th(‘ true distineti(»n lu'twetm f(‘niale and work(‘r. In aecordanci* 
with this vi('W tlu' femah‘ of Toniojftiaflifi.'i may hi' di'scrihed as a 
woi’kt'r- like individual ])ossi‘ssing a rccejUaeidum seminis, an<i 
having mori' or less of tlu* extianal struct un's of wingi'd females, 
though nevt'r heing actually wingi'd. It is ])rohahh‘ that other 
worki'rs reproduce parthi'nogenetically. 'I'lie mah's of this species 
will not unite with females from the. same' nest, thus dillering 
from many otlu'V ants, in which union hi'twei'ii individuals of tlu* 
sanie nest is the rule. Finally, to complete this curious history, 
wt' shoidd remark that tlu' larvae of the Tonun/tuffhiis are so 
similar to th(»se of the Lrjifof/tdnfx that Adlerz is iputi' unahle to 
distinguish the two. 

and N. Ituhrri live in association with 
Trf !'(( moriinn cerNy>/7///H, and are cared for hv these latter ants; il 
is imtahle that* as in the case of the slave-making /’e/yc/v/cs 
/’///V.svcH.s tlu* mandihlcs of the Stromfiflan nofJms are eylindrii al 
and pointed, and tlu'refon* uusiutahle for industrial oceu])ations. 

' Hiii. srensko ^ik. xxi. ISIH), Afd. iv. No. 1. 
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,s. fisfiirrus is a W(‘ak lit ( h* ant , and livt's in small nunilKTs in lln‘ 
nests with T. d at , whieh it is saitl t(> ^reatlv resenihle in 

a}>|u‘aianee. Tlu‘ ])l oport ivms of the thrnis of tlu‘ two s}.(‘eies 
usually assoeiatcil is ]H‘euliar, then* ht*ino a L^reat many winkers 
nt‘ T. r^trspi/ind both ill ihu pei’leel and pupal stati's. and also all 
the sexes ot th(‘ S/ nl‘ which, hoWe\er, olilv a jew 
are workers. This would simuu to suuyu*st tliat S. // sAu r/zs attai ks 
and pillages tilt* nests ot 'l\ rtnspi / // i/i in order to earr\' olt’worker 
pii]Kie, just as Po/f/tiyt/s /-///Vsrw //.s does. i’.ut the faets that N. 

IS a We;iker Insect than tie* I * t lUt nu>r( h m , and that oul\ 
a tew ot its worker-easte are ]>resenl in a coiuiuuuil\ when- there' 
<ire many workers ot the I rf rn mui'ni m , seem to ue^atiNf tin* view 
‘!iat the latter were ca]>ture(l hy the lormer and the mode m 
which th(‘ associated communities <*1* these two species an* started 
and kept up is still llieretore in need of e\]»laual ion. 

Iidhrri is a miieh stronger Insect than its 
< "iiLivum', S. h'sfnini^, and ln»rel has witnc'ssi'd its attack mi 
'I > f rn iiiori mu mr^-^infmii. Here the raid is made in a similar 

to that, (it Pt>l fl* I'lf U s /' /ff >.'■>)'*' fi s (III /'of'tfiirtt ‘ till* 7'if /'If iiin 
>'<> 1 /// is attaek(‘d, and its juipae carried oil’ to the ahode ot the 
>//w//y///n7//e/// z/.s to serve ill due time as its slaves. The mail 

dihlrs o| N. h/ihrri, heiiiLf similar in loriii to l ho.^e ot riJiiinfus 
>' "J ns^ are used in a similar manner. 

Altlioiiuh T. l■<ll^p/tm,/ is common enou.ih in Smit h- Ivisi 1’im.r 
i iiitl, it is to he reyn'etted t hat none ot t he itui'st s or associates we 
ka\e lueiitioiK'd in eoiineetioii with it occur in tins coiiutrv. It 
i" a most variahle s])ecies, aiid is distrihutc'l over a lai'a* jiart ot 

ihe .^Inh,.. 

‘ •ur Ihitish spei-ies ot Myrniicide<. ahoul ten in iiumher. 
all Im-Ioiil;- to till* oroiip My mi i('i 11 i none ot them an* Lteiieially 
' "IiiUluu cX('epl M/frut/rff /V/Z// /z . w li ie h is a liio.-t ahuudaiit ilisfcl, 
'•‘d toriiis numerous races lliat have heim eou-'ulered hv soiia* 
'•Ut<.iie>!o^ri,sts to he distinct species; the iwai most ahiiiidaut ot 

, j * 

!‘''>e races are M. r/iifunnr>>; and . 1 /. .s/v/Az/'/zr/z//..-, W ll ie)l SnUK'tilUeS. 
'j the time ot the app(*aiane(m)t t he wiii'jed iudivi<iu.il', torm va.^t 

■''V.iriiis. 

1 he tiny Mn t/n innr/ // tn j/l/urffun ts is a species tliat lias 
" ' ^1 inti'odiiceil into ihitain, hut now occurs in houses in 
'''>ain towns; it sometimes accumulates on )ii ov i.-ious in such 
’iai'cis as to he a xU ions liui.-ance. SeV(‘l]te'‘n thoU'-allfl 
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indi vidiials wtduli 1 Claimin', aial il is |»rn]»alih' that a iicsl 
may in<dud(* milliniis of s])pcimmis. 

d'ln‘ ^mius A/)lnn iin(/us/rr^ aiul its immediate .lilies iiielude tlu‘ 
liai‘V(‘sl iii4 aiils of Kur«)j)ii and Xoi l h AiiuM'ii'a : thi*y torm siiht(*i - 

raiiean nests ennsistinn’ of iso- 



lated (diamhtn's eoniun'tisl l>y 
galleries; sonu‘ of the (diamhers 
are ns(‘d as slori* - liousrs or 
eranaries, eonsiderahlo (juaiitit ies 
of corn, ^rass, and othm’ semis 
hein^ placed in tluan. A. 
sfrurfor and A. hu rh^i ms ha\(‘ 
hiam ohs(‘rv(Ml to do this in 
Southern Kiirope hy Li‘s[)es, 
Moegridj^e, and otluM's. 

In the d(‘sei’ts ahoiit Algeria 
and Tunis a harxestin^ ani. 

Al^hot' HOlfifsir !' (.]fi'^Snr\ ((/’r/i- 

itrlus, is' an ini])ortant ereiitnrt* ; 
its snhl(‘rraiu‘an dwellings are 
very oxtmisivo, and are ]»laee(! 
at a (h‘])th of sevm'al fe(‘l from 
the snrfaei*. Kntvanee to these 
d\vidlin;4s is olitainml hy small 
lioh'S, wliieh are th(‘ ol'itiees ol 
4allerii‘s many feet in length: 


C. lar-o Nonk.M- or Mwv \ D. .small [ Imlos are suri'oumhsl hv 


■' pellets ot' sanil pn>jeelin4 somo- 

what above tlie general siirfaei', and eonsiMpienlly making the 
}>lae(‘s eonspiemms. The snhtanram'an wovks oemipy an area ol 
tifty or a hundred s»piare yards t^xeavated at a dej»th of thrive t<> 
six feet. In these iminmise nests there t‘\ists a form of worker, 
of vt*ry small siz(\ that m‘ver comes to the surface.' 

Pot/ll nitim/ mir.i Im rJuif tis and other specie's have hocii ohserved 
to do harvesting in Nhu’th America. ’ After the workers of 


harhufiis have taken tin* seials into the nest tln*y separat(‘ the 
husks and carry them out, depositing tiieiii on a heat) or kitclieii- 


^ Fiitil itMM'iitlv tliis oemis ^v;l.s ooneriillv known as tut this uaiiu* i> nov 

arpliod to tin* h'at'-riUtiiio ants, tliat wi'n* t‘orni«‘rlv oallvd ( . 

* Foivl, F‘un. Soc. x\\. pp. 29--U), ispj. 
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foi'iiuMl near hy. M'l'otak has ^\itlu*ss('(l .iinl ilcsiiihrd 
tli»‘ priK'css i>t striY>piii^ tlu‘ stnals. 

( rrtiiiii m’lHMii — «‘.g. AfiJiift ihuftistt /V// ~ i*\hihit ij;ivat 
(li<|»aiily ill llu‘ tnriiis ot llu* workers, s(»nu‘ ol’ whieh are nf 
si/e niueli sil]»erinr lo the utliers, ;imi possess (lis|>i-(t|)nrt ioiialelv 
lame heads; llu‘se larue individuals an* tduiid in the sane* iiesi 
as t he smaller I'ornis. All t he intermediate t'orms may tVeijnentlv 
lit* tnimd, and at tie* same tinna in the A iunjtisti r : hnt 

III Pin nliih int ermediat(‘s aro til the utmost rarit\. 

The oeiius i /• is lemarkahk* on aeeo\mt ol tin* 

shajte ot‘ the hind ho(ly and its a 1 1 ieulat ion, whieh L:i\e the 
ahddiiien the ajijiearanee of hoiiiLi put U]tside dnwti. This 

iiiede (tf art ieiilat ion ma\' allow the Insfct to threaten its enemies 



t'l'' 71. < \ r t , '.vurkt r. A, v, itli iI /'Mik h i.-i- 'i , B. ■!. 

■elieii ilic\- are in I'rtmt ot‘ it: hut it is douhtl'ul whetlu-r the 
< ' ! ' iiot.^hnjnsfi r |,(issesses all el'lective stinr;'. 

II. The L!i'ouj> A'l'llXl is distinguished hy the jaesmee of a 
'■'Hiia near the eyi*. ]iy t he a nt eiinae I lei le^ inseited al a moderate 
ei-Iaiiee Irolil one another. l>y theeh j.eus heiue plolnii'jeil haek- 
V'anls between them; and hv the ah.senee <»} a Stllilj. I he 
-i"''p i^ not represmited in Muroj»e. hut in Tropical Ameiiea the 
iii:- hf|( aiLiinLi- to it are amongst tin*, most inijMiitanl of natuial 
' '' '.i''''ls. The sjieeies of the 'jc-nus .///a usually styled f h < lulnnni , 
'!*' t he t( uiuidahle l(‘af-('ut t iiiu ants of Aiiu-ric a. Thoy cceeiir in 
’■’‘"iiii'tus eohtnic's in eeitain jdac-es, and will in a '-hoi t lime 
' "iu])lettdy strip a tr<‘e of its leaves. As tle-y aj.pc-ar to prefer 
ot a Useful kind. ('S]H*eialIy those* ])lant<*d hy jjian, lln'ir 
: i^aues are oftc‘n of the im»st serious natuie. Tin* nati\«'S, 
‘’'■iiUL: it hojM'h-ss to contend with tlu'se lnsc*et hor<l»'s. only too 
’I'ijUently alcandon all attem])ts tn cult i\ ate the trec's and 
tallies tin* Insects are fond of. Ilotli Hates and Ik-it ha^'e 
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L!,ivt'ii accounts of some points in tin* ccniioiny <»t tiicsc iiiits. 
They :ire anion<ys|, the hnyti'sl of tin* I*'oiniici(l;u% the ieniales in 
Some, cas(“s nieiisiiriiiLf ahouf two ainl a halt inches acioss tlieir 
expanded wiiiLts: the males ail' much smaller, hut are less dis- 
similar to their partners tlian is usual among- ants. The workers, 
on the other hand, are so (‘xtremely different, that no one would 
supjtosi' tlieiii to at all related to the males ami teiii.tles ;sce 
Vol. w 16 g. :d’d) I. 

d'he mode ot operation ot‘ these ants is to torm paths trom 
their formicary extending for a considerahle distance in vaiious 
diivctioiis, so that thi'V have a ready access to any s]»ot in a 
district, of considerahle extent : when a tree or hush is found 
h(‘ariug lea\'es suitahli' for their ]iur]>oses, the worker ants ascend 
it. in large numhm-s and cut. up the leaves hy hiting out of them 
[ueces similar in si/e and shapi* to a small coin ; these pieces are 
t.hen carried hack in the jaws of the ants to their nests; the ant- 
nat hs are t here fore constant Iv traversed hv hands of lit tie creal ure> 
carrying hurdens liomewards, or hurrying outwards in search of 
suitahl(‘ trees. 

The formicaries are of considerahle si/c, and arc described 
as consisting (d low mounds of hare ixarth of considerahle extent. 
Hates speaks of as great a eii-cumhu'ence as forty yards; thoe 
ai-cumulat ions of earth have frequently an appearance different 
IVoiu till' adjoining soil, owing to their hidng tormed ot subsoil 
brought up from below; they are ke}>t ban* by the ants eon- 
slant ly bringing to and depositing on the sutTaee Iresh material 
ri’sulling from tiuur subterranean excavations. The true ahodes, 
beneath t he cart h, are of greater t'xtenl than the mounds them- 
selves, and extend to a considerahle depth ; tlie}' consist ot 
chainhers connected by galleries. 

'Vhc lixif - cutt ing ants extend their range to Xm lh 
America, and Md'ook has ri'cently callial attention to a case 
there in which J. frrrrns made an underground route at an 
aviM'age de|)th of IS iiudies, and at an occasional digdli oi (1 
find, extending 448 feet entirely hmieath the earth, after which 
it was continued for iSd feet to reach a trei‘ wliich the ants were 
engaged in defoliating. 'Phis route, t‘xtendiug altogether to a length 
of more thaii (JOO feet, ])resented only a very slight deviation 
from a straight line drawn between the point of departure and 
the object to be attained. Hy what sense this ant was enabled 
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tn iii.ikt' a sulitmaiiraii tunin‘l in a straight liiia in a (Insii'.ui 
siliiatiMl al si) L;'rt‘at a tlisiaiUH*. wn kimw n**!. 

I !it‘ us(‘ tlia l(*a t-cut t iiiL: aiils m.ikn <»1 llin riioiinous .iinoiint 
(if‘ iiiattM-ial tliay Lialhrr was lor a sulijrct <»!' ilrl>ah‘. and has 

only rorontly ln-t-n ascci laiin'd hy (h(‘ nhsoi x a t ions of Molha 
Attar hidllLt; aariiiMl to tha nasi ilia piaacs of Iaa\as ai’a ( Ul llita 
>inall i raunniMit s hy anotlan' s»‘l ot workais and tdrniad iiiio halls, 
whiali aix‘ paakad in various parls of ih»‘ nasi, and anioia_:>l 
which t lu‘ niyaalmin nf a funmis ^ i/i>ii;fi/h>f>lnu'<i rainilir'^. 

I his tuiiLiUs ilia aiUs aidlivata in l ha most skilful inannai’ : 
thay nianaya to kaa]> il ah-ar fr»un inouldinass and haalarial 
a^aiils, and to iiiaki* it pioduaa a nioditiad torin o| * 4 id\slh in 
1 ha shapa ot lit t la whit a inassas, aaah oiia foi’iiiad hv an a^^ioinara 
lion ot swallin^s ot'tha myaaliuni. 'Thasa form tha ahiaf tood of 
tlia colony. .Mollar ascarlainad hy axpariniaiit that I ha ivsnlls 
waid dna to a Irna cultivation on the pari of the ants; whan 
they ware tid'taii away fr<un ilia iiasts, I Im ni\'a(‘lin)n pi ndia ad 
two kinds of aoiiidia instead of t ha ani dood. 

^^any di'tails (•( the aa^momy of' tliaso iaaf-aiit t iia^' anl< an* 
dill \ary iniparfaatly known. The lai;^a-liaada(l foi-nis, called 
>"ldiars, lia\’a haall the sul>jaat of coni lad K'l oiN’ st alciiiciit s . 
ifites haviiiLt conaludcd from his own <»hsar\ at ions lhal lhc\- 
arc harmlass, while Mr. d. II. Kart a>suras us that they aia \ciy 
li'aca nnd vindicti\a, and intli<-l \ary serious wounds hs- hitiia..; 
the Altini do not stin^ . \\ a ;intiai]»ata that the ohscr\ .it ions 

"t hotli thasa nat uralists will juoxa to he snhsiaiitialh eonrei, 
and that tha dillhrc ‘Haas in hahits will he joiind to he OWIIILI' to 
drdiiiations in the aondilions of the. eonimunily. In eiaiiiceiion 
^'*tth this point wa may I’amark that the fuiieiion of 1 ha e\ 
massively laica heads (ff aei-tain kinds of .-oMiri- a nl s i> still 
"^'"‘'nre. In the Ixasl Indian fun >/ / r< r.<tf •; the imj; 

'' 'Idiei's ana (juita one liundrerl times a^ lar'_;e as the smaller 
\voikers. As these latter hita \iei*>usly it \\<tnld natnially he 
sn]>]tosed that their aidant ia mufrir^s with enormous heads would 
Warriors of a m(»st tonnidahla natuje ; hut, as a matter ot fact, 
tke oiants aia uiiahla to hita avail whan they try to do ^o. 
Ait ken has soiiiawhaj-a suLT^astad that these eimiijious individuals 
I'kiy tha ]iart ot state elephants; ami we have he«-n inloiiijed hy 
^ "Iniiel lliiiLrljaiii that tin* small ants may Ircipiantly he seen 
Ading in muuhars on their unwieldy fellows. W'a anlieipata* 
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]i()\v<n«‘r, til'll sniiK' otlMT runctinii will !«* found to exist for 
thesi‘ forms with <*nonno\is li«‘ads. An oxamiiuition of tlioir 
orj^aiis of sonso amt »it voice is \(*ry desirahh', 

I)(*tails of tho mod(*s in which tlu^ j^reat ('ommuiiities of tlie 
l(‘af-cut tin;;' Attidai*. ai'c maintaincii, an* still wantin;^. Tlie 
females do not, W(; liave h(*cn inidrmed liy Mr. Hart, possi'ss 
any eonsid(‘ral>le ])ow<‘rs ot atler;j;rowt h, so that then* is no I'eason 
to su]>|)os(t them to he unusnally )»roliiic. At e(*rtain seasons 
nri'at swarms of wini;(‘d individuals are |»roduced, and aft(*r 
Icaviin;' th(^ nests pair in tlu* manner ol our Kurojuran M u rm iru, 
Tossihly th(* temales may, aft(*r losini; th(‘ir wim;s, auain (‘liter 
l,h(‘ lai'm* eommunit i(*s. \'on Iherinu slates that tlu^ workers of 
Alhi I II nth an* tert ile. 

iii. The- _i;roUp PsKl’OOM VIIMINI inelud(*s the J*x>inlti. 

iiiifi'iiiK ami Siinii, which are hy some (*nlomolonists treated as 
hut a sim;'h‘ ^'(‘iius. 'Hu* anteniuu* an* insei ted m‘ar to;;et her on the 
front of the hea<l ; then* is no earina on the head external to 
t heir insert ion, and tlu* elyjieus ihcs not exti'iid Ihrwanls het ween 
them. Tlu*. lns(‘ets an* usually of (‘lonriati* torm, possess a stinu', 
and ha\(‘ a naki'd jmjia. 'flu* Ltrouji occurs in both hemispheres, 
hut is (‘Xelusiv(‘ly exotic, and hut litth* is known ol’ the hahits ol' 
its nu'iuhers. f'orel has n'ci'iitly ohs(‘rved that num(*rous sjieeies 
live* insiile dried stems ol ^rass or in hollow twies, and are 
heaulilullv adapted for this modr of lilr* hy their eloni;at(* torm, 
sonu* of tlu'm heiuLf as sh*nder as ne(‘dh‘s. Some iiil (“rest in-j,' 
ohs(‘rvat ions have hei'ii made in Niearao'ua hy llelt on /ksedn- 
iiii/riiKi hlcoliir and its r(*lations with an aeaeia-tn'e, in tlu* thorns 
ofwhi<‘h it lives. 'flu* acacia in (picstion is called tlu* huirs-liorn 
thorn, hecause tlu* hranclu's ami trunk an* armed with strong 
curved spiiu's, set in }>aii's, and much rescinhling tlu* horns of 
tlu* ([uadrup(‘d whose name they hear, 'flu* ant taki's ])ossession 
of a thorn hy boring a. small hoh* near tlu* distal (*xtr(‘mity, ami 
lorms its nest insidt*. 'fhe h'aves of this ]>laut an* provided 
with glands that s(‘crete a hom*y-lik(* tluid, which it a})pears 
forms the chief, if not the s«>l(*, suhsisti'iice of tlu* ant. 1h*1i 
eonsidt*rs that tlu* pi’i‘s«*ne(* of tlu* ant is heiu*ticiid to the acacia ; 
he supposes that the ants a-sume tlu* rights of ]U‘0}>ri(‘tors, ami will 
not allow eaterpillars or leaf-cutting ants to nu*ddle with tlu‘ir 
propiu'tv : the leaves are, he thinks, so }a'es(‘rv(,*d to the hem tit 
of the tree. 
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UothiK'V has u'ivtMi smiu* part irulars nf tin* liahiis (»!’ Smhi 
• /•///■(»-///■///>/, an aiil nt‘ this L;roup that appeals to In- not uiu'oimiion 
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Hear ('ah-mta, wlaTo it livos on llio trunks ol tivfs in minpan)’ 
with a. spider and a wasp that -Aieatlv ivoaid.le it in Inini and 
in (ohuir. 'Idle three creatures s«-eni to associate loorthel 
on aiiiicahle terms; indeed the wasp and the anl ( h i asioiia 1 1 \ 
indnlLif in wrestlinu' niatehe> without doinu 
one allot her an V serious harm. In t onnect ion 
t\illi this fact \se may oh.-eiAe that otlwr 
-] lei if> ( it ;i nt s lia\e heeli oltseiAed to induin'* 

Ml •'port s iiiid tents ot‘ aoilit y. 

N. Zw/V/Y/.s. an Australian spreies ot this 
neiius. is I'urnislaMl \vith a si l idulat inn lil'* 

dial has the apjiearanee ot heinn’ nisi met e< 1 
-O ns to produei' two \'ery din'elelit kin'ls<*l I- 1 soi'iil iM'i- ..ir 

'onnds. 

iv. ddie ( d:VPTO( KltlNT are dist iuLtu ish'-d troin ol hei n nl s l»y 1 heii 
antennae hein;_C inserte<l at the sides ot the hen'I. whei«* they me* 
i'l H eii hetwei'li ridnU'S or in a into whu ll tlie\ e,in he 

It Inlrawn ; wlien in some cases tliev are entiie]\ ( oneeajed. 
Tin-., mils assume a nreat variet y oj* shajies and tornis. s, niie of wli idi 
■ ""k almost as if they were tlie Jesuits <»t an exliavaO'inl imaoin- 
atioii. Till" skeleton is usually much haider than it is in ntlier 
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niits^ tlu; alxloiiini consists almost entirely one laim* se^^- 

nient, tlitMv l»eiim', however, three others visihh* at its extremity : 
th(*se, se^^iiieiits can h(‘ only slii^htly |»rotriuleh, ami th(‘ ants have 
no power of stin;_^in,u-. They are j.rohahly most of tliem arho]v;il 
in tla'ir habits. Nearly all <>!' the kimwn forms aiv exttlic. 

Aceordin^ to the ohsta vations of Hates tin* sj»ecies of t lie nvniis 
. (!j‘ifl)f()rrrtis in the Ama/ons \Tlley 

lr(M|iiently Ima ohsiavtsl in dry 
jSBKL o)x‘n plat'es on low trt'es and huslu's, 

^ jj ()[• ninniie.; on branclu's ol nt'wly lellcd 

' tn'es: they also visit llowtas abund- 

antlv. d'ht‘ spetacs Li;iai(aally are 

^ Wood-borers, usually jxaforat inif the 

n dt*ad branches ol trees. i \ ntriiiiis has 

U yi|V ^ IxMai ohserv(‘d t<» construct its nests 

in tin* dt'ud. sus^naidcd branches ot 
^ woodv climhta's ; a number <*1 neatly 

Kl,;. Vvrvl>«rr,. .u..!,... ,l,ill,',l ha,-S MIV all that, .all ha S.'.'U 

wtirkiT. Aiiia/.ons. I lie 

i.rcsstni tirst jniui ol' lilt* ]mi<l exteruallv ; but, iusidia the wood is 

lv.■.■lv i-itorat.-i ^iti, imanni, 111,111,1- 

eating galleries. Kaeh community 
apjiears to consist of a single hauale and two kinds ol workeis: 
tin* latt(‘r in some speci(*s ar(* ([\ut(‘ unlike I'ach other, dilleriny 
in the foi'iu of tin* head, and in the armature of tin* thorax and 
uod('S of the ]x'duucle. The s])i'cies ot ( ' riipf oa r n x at»pear to hi* 
omnivorous, and air* fr(*([Uently attracted hy tin* (‘xiat'ment ot birds. 
The pupai* are not (‘uehrsiul in a cocoon, lii tin* South ot Kurope 
two very minutt* ants, of the L;'em‘ra rn nniinuf.'^ awA h)iif n f 
bi'toiiLtiue to this family, are met with under \ery lar^e stones 
partly embedded in the earth. Tlu‘y are ot the oreati'st rarity. 

Sub-fam. 4. Ponerides. — V/zbo/ Inu/j/ rnixhriJ irifh onr 

iiDilr iff fjir />^csv, (uni Jmrluif t/rnff. rttpiicifi/ of /non ,in nf 
In'finrn f/ir fi r.'if (tin/ n'nnnf sn//nr/i(.'i, hrf)/‘t'rii v'liK'h fin i'>' o'i 
/isi/nllij (f sliifl/f ronsf /'i(‘fio/(. Sf/jnf 'iroll dr roJoj/ril. 

This sub-familv includes nunienms genera and about 400 
sp(‘cies. 'Idle l’oneri(h*s liave an elongate liind-body ; the second 
seynu'iit behind the node is capable of oreat imwement in and out 
of tlie precediuix st'omeiit, and for this ])\irj>ose is turnislied witli 
a basal ])ortiou slightly nu*re sh‘udi‘r than tlu* a]ucal ]‘art ; this 
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Itasal I'iU'l is usually ctuuralrd wiihin tin- iimir aiih iita styuuaii, 
till' hind maruin oT which cnduaccs ii \fvv ili»M‘ly. (hi the 
middle of tlie dorsal aspei-t »»f this aiiieulation there is u^uall\ 
[dae<‘d a st ridulat iiiy oruaiu eonsisim;_i of an eh^n-ate hainl nr 
|. all'll of \ery tine lines: this ni\es out a sound when the second 
st‘' 4 inenl is nio\ed in and out ol' the lirsl at a time wlum the 
|»osteri(»r edu(‘ "f the latter is sliyhtly dejU'essed. 

We follmv l''orel in ineludiny the Australian hidhdon ams 
Mil r nnrin -in roiierides. as well as the ( )doiii nmaehi. 'The 
former have. howevm\ a deiinite pedieeh consist ,,f two uitdes 
hi'_l. 7t’>). In the (Idonlomaehi llie iiiandihies are a]t|)ro\imaie 
at their hasi's, heinn inserted on the middle of the fumt of the 

head (Kiy. 77 \ 

'This suh-tamily includes a eonsideralile numher ol sjKH ies, 
and is found in all jtarls of the world. hxtremely little i- 
known as to the hahiis, hut the true I’ouerides do not, -n 
far as is known, occur in laiy eomniunitie<. and it seem 
|»rohahle that they are di'stitute of the powm- of (oiidanod 
action that are so remarkahln in the ( 'ani|>oimt id< >, and in sniiie 
ot‘ the Myrinieides and 1 >orylides. Most nf ilm s|M'eics that 

lia\i‘ keen deseiilie(l are known hy only one -n\, so tliat \er\ 
little know ledge exists as to the sexna 1 < 1 1 "! i iH l ioiis : hill fnaii 
the litth* that is known it would a)i)>earthat the three -rxna! 
fniiiis are not so ditferent iated as tla-y aiv in moA ol the ( am 
j'onot ides and My ianieid('>. 

The sjieeies of the neliUS /a ////., ,iin hnlieXcd h\ I'aia-ry 
.ind l-'oi’cl to |iossess an 
apterous fmiiale. Mr. 

1 ’el k ins 1 las ol iserved t hat 
t he I la w a iian A. /eA /yz /v/ 
has Workers with differ- 
ent kinds of sliiiLf, hut 
no t rue female. Males of 
t his speeirs are, hoWe\ er, 
aniindaiit. Wrounhl'Hi 
has iveeiitly disi'oveied 

that one ineinher of this 

. Fr.. h A!'-'/--- 

'-:‘'nns i,v ,,t lei-nnto- 

I'haymts hahits. hut this is not the can* with L. i i'<>. hut" 
j' urrn 7 /V^/e//s Fi'i. 7 e' is the lar‘je-t ot the j'oneride,>, it- 
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workcl’s an inch and a (juartcr in Icngtli. This Insect, 

according to Ikites, inarcla's in single file in the thick(‘ts at Pavi'i ; 
its colonies consist ot a sjnall nninh(*r ot individuals, and art‘ 
<*stal)lished at tie* roots of slender trees. The ellects of its 
])o\v<*iTul sting Jire not so seri(His as is the case with sonu* ot the 
small(‘r ants. 

In Itritain w»‘ luiv(‘ only two r(‘presentatives of the sub-family, 
vi/. Ponn'd rim f j a small ant ot dirty-yellow colour, tound 
raivly in the Southern counties, living in moss (a* under sttnies. 
Its colonics consist of only a lew individuals; Ford giving lifty 
as the highest numb(‘r h(‘ has observHMi. Tlu' si‘cond s])eci(‘s, J\ 
ltd lirtitliHsi nut, j)ivs(‘nts th(‘ almost unicjue ixHodiMiity of ]>()ssess- 
ing two foi’iiis of th(‘ mah‘ sex, one of them resembling the 
work(‘r in most of its ]M'euliarities, and in luang (h'stituti' of 
wings, while tlu^ otht'r is winged, as is usual in malt* ants. In 
tht* island of St. Vinet‘nt anotlu*!* species of I'intt ra has ])ct‘n dis- 
et)Vt‘rt‘d having an aptt‘rous and worker-like male, and was namt*d 
by Fort'l r. i'i'(f(tt(t nd ritt} Tht* tliscovery t)f this ftain has lt*d 
him to t‘X])ress some doubt as to whetht*!* Ptunrtt pn nefttf issi nut, 
has two forms tif malt*s ; but it set*ms ]>robable that it rt*ally is 
st), the t*,i’giitoid nial(*s being protluct*tl umler somewhat tliilert*nt 
eirtuimstances from the normal malt's. AVe have already said 
t hat ( '(I rd incandifltf anti a ft*w otla*r Myrmicides exhibit an 
analogous peeuiiarity. 

Tht* gt'iius Mtfnntrid is ctmlinetl to thi^ Australian continent 
and Tasmania, anti inclutles a considerable number of spt*cies of 
large ami mt)tlt*rati*-si/t*tl ants, tht* elassitit-ation tif which has 
bt*t*n a subjt'ct of tlilft‘rt*nce t)f opinittn. This has arist'ii from 
tht* fact that tht* notlt's t)f the abdominal ])edicel are mttrt* similar 
tt) those existing in the Alyrmieides than to those of the ty])ical 
I’onerides. Tht*rt^ aiv, however, some Amt'iit'an membt*rs of the 
latter sub-family {I^tt ra potuni clitrdftt, e.f/.) that tlitfer but little 
in this ptfint from Mt/rnirrin, and, mort*ovt*r, the pupae of .Vyr- 
nirritf are enclttsetl in a et>cot)n, whilt* in the Alyrmicides they 
are usually naked. On the otlier hantl the nests are, it a]»pears, 
very large anti pttpulous, more like what exists in the Myrmi- 
citlt's ; there is no true stridulating organ on the first abdominal 
segmt*nt. The genus is therefore one of tht)se intt'resting 
anomalies that form sr» large a proptu'tion of the Australian 

’ Tr. t'lit. Soc. Lomloii, 180:^, ]*|>. 0)7. 
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t’aima, and will prolialdy Ik* ultinuitidy tivalnd as a disiini t siih- 
taiiiily. Tlune arc‘ aduut thirty s]K‘(*ii‘s. 

Th(‘ ants of this ^vnus an* wtdl known t<. tla* ivsidonis in 
Austaalia, whore they are oalhal " Imll- 
dog ants.” They ham largH‘ mounds of 
oartli for thoir lu'sts. d'ho workers, and 
fonialos (Fig. 7 h) are mnoh aliki* oxtopt 
during tlio ])oriod when tlu* latlor are 
still oarrying thiur wings. The niah*s. 
liowt*vor, dilfor oonsidtuahly, hiung <»f 
in<U(‘ shmdor foiin, and poss(‘ssing only 
insignilioant mandihhxs, and straight 
antonnao with a ({uiti* siiort hasal joint. 

Forol oonsidors Mifninrui to In* th<* 
most formidalde of all tin* ants; tin* 
hills are said to h(‘ somotimos tiv(‘ fo(‘t 
high, and tin*, oolonios arc immense* in 
nnml)ers, wliile the Ins(*('t is an inch or 
more in length, and arimal with a v«*iy |tow«*rful sting, tin* use 
of whieli on tlie. littman ImmIv is said to give rise* in somo eases 
to serious sym])toms. ( )n the otiier hand, we ha\e ,s(M‘n state- 
ments to tlie (‘Ifeet that tiu* sting of Mjfninri>i has only \e)\ 
evanese(‘nt s(‘(|tielae ; it is also sai«l that th«‘ ant-hills have onlv 
a slight e*h‘Vation, so that, prohahly hot h these points diilri 
according to the s])eeies. It a)>)M ars from a eommunie at um of 
Miss Slu'pherd’s that th(‘ formidahh* M ij murnt forjiritin has its 
larvae* ele*stre>ye‘el leva parasitie- Hyme-nopte*i'on {Enrha ns. tm/r- 
ifurnir) of brilliant eeelour anel eMUisidejahle si/e*. so that \se havi* 
the e’urie)us faet eef the horele*s e>f this nieist lormidahly ariiiesl ant. 
Nvhieh po.s.st*.s.se*s also large* e*ve*s, falling a vie tijii te> a hrilli int and 
Very e'on.s])ieue)us Insect. Farticedars of this e-ase of par isit ie attaek 
are* still wanting. There* are* e>ihe‘r ea.ses known of the larvae ot 
ants being elestreeyeel by ]>arasitie' I)ipte*ra and Hyme*nopte*ra, hut 
in none* of them have* any suliicie*nt e)h.se*i vatioiis hea-n madi* as to 
t he moelei in which the* attack is m;ie}»*. lyowne .savs that M. f^nfnstt 
itsell attacks large In'Ctles ed the g(*nus /loj/lo/f/n/flnt.'-i anel buries 
iheia ; anel he alsee adels the* verv e urious stateme-nt that JA Kofni- 
when running, is able tej take lea]>s of a loot in le*ngth. 

1 he (delonteanachi \vere f«»rme*rly coiisieleied a elistinet sub- 
lamily, distinguished by the pecidiar manelibles n**ig. 77 ). 



t'le. /'t M i.rviii-iit fii/rih nui'i. 
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Many ol lli(‘ lN>n(‘i‘i<l(*s liavn elongate mandibles, but they are 
inscn’ted at tlie sides of tin* tVnnt nt* tlie head, not in the middle 
of tli(‘ i'lonl. 'rh«‘s<* nrj^aiis in some, species ot“ Odontomaehi 
serv«‘ as lev<‘i>', by aid ot whieli tin* Insect can execute c(*nsi(h‘ral*le 
lca[)s. In only a, lew sp(*ci(‘s are the males known; Mayr and 
F»)rel state that they are, destitute of the peculiar niandil)lcs 


charactcu’istic of the worker. 

The uni«|ne Kuropean rejivesentative of the Odontomaehi, 
A/iorltrlf/s occurs in Andalusia. Near Tan^dtu* ^Ir. 

(leorL;(* L(^wis found it to he not uncommon ; hut the sex(^s ar(‘ 

not known, and it t‘Ven app(*ars dou1)t- 
lul whetlnu* there exists any well- 
marked division between workers and 
female. Lewis observed, amono- th(‘ 
ordinary forms, individuals with lonu't'r 
hodit's, usually om‘ in a lavst, and he 
supp(»s(*d lh(‘.se to be lemal(‘s ; Saun- 
ders, on examining; thes(‘ exani])h‘s, 
found tluan to jjossess distinct oct‘lli, 
and th(‘relbre a^risHl with LiAvis as to 
their beino- th(‘ female .sex. Dr. Kiiaay 
sul)sc(|uently (*xamined these same 
speciiiKMis, and took what is sca,n*i‘ly 
a dilfeiHMit view, viz. that they are not, 
females but an intermediate form; and he also expri'ssed the 
o[»inion that “tlu‘ tr\U‘ iemale may not exist.'’ The male of 
AtUH'/ieiffs is not known. The female of -1. indijri, a Xeotro]aeal 
specit*s, has rudimentary wings. 



Fli<. 77. A itix’lu'f us ifli tl Kt n u 

ADi'kiT. 'I'aiigicr. 


Sub-fam. 6. Dorylides. — r/v//#r//.s rjimui'hi fhr (nifrnnar 

'I nsirft'd vvrjf nc((r the front ntor^in of the head. Hind 
hod If nsindfjf rlomfotr ond S(dn'jflindriraf d'lfh an imprrjrrt 
jirdird formed hij the eonst riction of the hark of the first 
seif me nt, hot oeettsioiodhf there ore to'o nodes n\ the irurkers. 
/tisti netions hetireen the tmo sexes^ ond hetmeen the irorlo rs 
(tnd sexed forms^ mormons, the (fueens tndij inntjJess, Th>‘ 
/emotes ond icorkers nsnollif hlind, er at ony rote destitute of 
Joeetted eyes, {fn Eeitonini the ontennoe ore not inserted 
(jnite ot the front of the head, ond there ore tico nodes in the 
pedieef) 
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\\\* havt‘ to tin* (‘lul o{' tlu‘ ants ih(‘ roiisitloralitai of 

the two groups I )orvliiles and Anihlyo]u)nides, reeent investigations 
having nuulenal it somewhat »louhtful whetiuu- they ran hi‘ 
maiiitaiiu*d as <lisiinet from Pom‘ridi‘s. Tlu* eliiid’ eliaraetm- «>t' 
the Dorylidi's is tliat tlu^ males an‘ miieh less ant-likt‘ in form 
than they are in the (»tlu‘r groups, and that the distinct i<ui 
between the femah^s and workers art* (‘iiormous. Tin* little that 
is known as to the mah*s and females of this group suggests 
the view that these st*X(‘s may ttller sufliei(*ut reason lor kee])- 
ing till* I)orylides as a. grou]» distiuet from t he other ants ; hut 
it must he admitted that it is vt^ry tlillieult !<» liud satisfactory 
eharaett‘rs to distinguish tin* workers of the 1 >orylid(‘s in s«ime 
east's from tlu* Pom*ridt'S, in others ( \ IVom the Myrmieitles.' 


dditi I )orylid(‘s are of great i 
al)le‘ plu‘noim‘nou of a nomadie 
social lite, accompanied hy im- 
jierfect sight in the wamierers. 
The suh-family ineludt's two 
a]>parmitly <listinct grou])s: 

' I ) th(^ Ecit oidni, ptaadiar to 
the New World, and having 
a close relationship with tin* 
Myrmicidi's : and (T!) the, 
horyliui existing chietly in 
tic* eastern liemis])li(*re. and 
I’clatetl closely hy its workers 
to the. I’ouerides and Amhly- 
epoiiidrs. (].) Tin* K( ITOMM 

consist th(* sjK*cics of the 

genus Erihni, the wand(*ring 
ants of America, and of Lahi- 
whicli there is now good 
reason for believing to con- 
sist <>t tlu* mah‘s ot Er^fon. 

1 he iV'inale is still unet'rtai 
having no hxed abode, but 


, for they exhibit, the remark 



Flc. 7s. WirioU' of work* I "f J',< 

I’lif illilf I' /It, ^ rU.'ltt'lllillil. 


Tin* Ei'iiini are nomad ants 
raiidering from pha e to ](la< e in 


s<,'areli ot pr<*y, and forming tem[K)rary resting - jdaces. I h(f 


’ For a valualik- revision of JuiTijhi% an<l it^ allies .^ee Finery, Johrh. S</nf. 

’• ii. ISQ;,^ 685, ete. We, htavever, iloubt tlie \vis<i<>in of extending tin; siih- 
“Elilily as to include (Jcra^mchijs, J\nasij‘ici<(, etc. 
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S[)r*ci(\s are rather iiuiiierous, and the haldtH of several have ]>eeu 
de.seri))(‘d ])y Dates, who, liowevor, was not ae([uainted witli sonu* 
of the most peeiiliar features in tlieir Inology, these liaving ])eeu 
sincti revealed ])y Belt and W. Midler. 

Th(‘S(; ants arc; predaceous in their habits, and some of tlic 
8p(;eies travel in vast hordes; they oceasioiiidly enter houses and 
el(‘a,r th(‘ni (^f much of the vermin with which they may Ite 
iidested. They have no faet‘tted eyes, some of the forms being 
([uite l)lind, while others have a pair of peculiar lenses in tin* 
jxtsition normally oeeupicMl Icy the coinjcound eyes. Usually 
then; are two cast(‘s of the workers, and in some species these an^ 
V(‘ry dilfenait from one another, the* mandibles being in the 
larger form vm-y elongates cylindrical and unfit for industrial 
puricoses, wiiile the individuals of the smaller caste have tlic 
outer jaws shorter, with their edges apposed and (.'oadajcted : in 
oth(‘r species individuals with mandibles differentiated from th(‘ 
normal form do not exist. The nomad habits of these ants wen* 
d(‘seribed Icy Bates, lent the detection <cf their temporary resting- 
plac(‘s was reserved foi' Belt, wlio found that, after their plundering 
raids, tla*}^ retired to a. jclace of concealment, and tlunv clustered 
Logc^tlier in a emnjeaet mass like a swann of bees. Belt says : 

“ They make their tem]c(crary habitations iji holhew trees and 
sometimes underneath large; fallen trunks that olfer suitable 
holhews. A nest that I came across in the latter situation was 
)p(m at oiu; side*. The ants were clustc^nMl together in a dense 
mass, like a great swarm of leers, hanging from the roed', but 
reae-hing t<c the ground behew. Their innumerable heng l(‘gs 
looked like bnewn threads binding together the mass, whiedi 
must have be‘en at least a cubic yard in l)ulk, and cecntained 
hundreds of thousands eef individuals, although many columns 
we*re‘ outside, some bringing in the [uijcae ecf ants, ecthers the le*gs 
and dissected bodie's of various Insects. 1 was suiprised to sea* 
in Ibis living nest tubular jeassages leading down to the centre 
ot the mass, kept e)])en, just as it it had lce*eii formed ecf inorganie* 
mate‘rials. Down these hecles the ants who we*re* brirndiu'' in 

O O 

bececty passe‘el with tlu'ir prey. I ihrust a leeng stick elown to 
the centre of the cluster ami brought out clinging to it manv 
ants holeling larvae and taipae*.” 

Turning now to the Ae/co/a.*? epiestiecu : many American 
stcecies of this genus have leuig been known, though all of them 
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liy the male sex only. The di.seoverie.s (to he snlweiiuenlly 
alluded to) made in the Old World as to the ivla tioiis hetweeii I lie 
driver ants and raised a suspieion that LiihiiUin loi.eht 

lie tlie male of Edton, the distinctions in the two cases l.ein- 
very analogous : this conjecture has heen almost luoved to he 
correct by the recent observations of Hetschko and W. Midler. 
The latter, who observed the temporary nests of Kdton lunmilinn. 
confirms Belt’s statements as to the ants hanging together in 
clumps, like swarms of bees ; he also states that tlu' change ironi 
one ten’iporary abode to another takes place at night, tliough, as 
is well known, the hunting forays of this ant are earned on in 
the daytime. The periods of migration ai'pear to be determiuct 
by the time at which all the larvae have assumed the pupal 
state, this at any rate being the time chosen in the case observed 
l.y Miille.r. This naturalist bagged a. jiart ol one ol the nests 
bVthe aid of ether, and found the larger i-orlion to consist ol 
pupae; there were also some larvae and eggs; a si.eennen ol 
1., .1,1^1, IS (/.. hinrlirlli) was also fouml on friendly terms with the 
/fe -workers ; and myrmecophilons Coleoptera were di.seovered 
The piiiiae are enclosed in cocoons. I’ersisleiit scan h lail.'d to 
reveal any female, hut the e.xamination was made under great 
diltienities. Miilh'r al.so .states that the earlii .st pupated l.irvae 
yield .soldiers, the latest the sinalle.st roiios of wm k.T.s. l-rom 
(il ».st‘i’va tioiis iiiiidf- I'orel <>ii ;i it sci iiis 1 i.il 

a witigle.s.s form of male may be loniid to i ,\isl. It I hi i 
fore, as appears practically eertain. is the winged male ol 

Eritun, it is probable al.so that males of more or less woikerdike 
form e.xist, as is now known to he the ease m some other 

Fni'iiiicidac. . 

We mav here notice a peculiar apterous female ant recently 

ile.serilied bv AmhV- under the nan f. ..hd n, nin . tn . 

Me thought this might prove to he the female ol AnOia- 
/.id,h/a,s;'but his de.scription and figure are inii.erle(:t, and do not 
greatly supiport his idea of a eonneetion between K<il<:ii- and 
PsEi/f/niJ irflHtd i«(. 

ii. The group DoitVl.lNl inchides the genus was 

lounded many years ago for Iiisei is very like IjhIikI n.s. .\s in 
the case of the, American Insect named, males only were known . 

two or three allied genera, consisting exclusively ..f individuals 

of the sex mentioned, were suhseijueiitly dc.scrihed. In the 
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ic.Mons iiiluibitwl by iminerous species of bliud ants 

are known, bnt only 111 the 
worker form, niul were, or still 
are, rc'ferred to genera called 
TyphlojHine and Anomrna, N 0- 
tliingthat could he considered 
to l)e a female} ])ertaining to 
any of tlu‘se Insects was dis- 
eoveied until Gerstaecker de- 
scribed under the generic name 
DiHJuaJia an extraordinary 
apterous female ant found in 
Java, and it was suspected 
that it miglit he the long- 
(‘X]>ecU*(l lemale of the male 
Jhu'i/h(H and of tlie worker 
Tif phlopoiie Allot mna. This 
remaiiKMl for many yeai‘s with- 
out continuation, hut in 18 (S 0 
Trimen announc(*d th(‘ dis- 

l tor yl us heh'ol ns, Africa. A, male ; (*()VerV ill Soutll Africa of ail 
B, fcniulti {! tifdmd id) \ C, wairktT luajoi* '' i* i 

{T,„>hh,f,o>A\ D, werker niiiaa-. (After eiiomious ai)terous tenuiU} ant, 

Pmerv.) allied to Du tiiodui ; it had 

heen disinteri’ed from a nest of small red ants helieved (wrongly) 
to he Anotntna. As Donfliis had heen previously lound in con- 
nection with allieil worker ants it has since then heen clear that 



notwithstanding the enormous ditfereiices existing Ijetweeii these 
three forms tluw nuiy all ])ertain to one (or to closely allied) 
species. From this summary tlie student should understand that 
ht‘ will tind in myrniecological literature many retereiices to two 
or three genera that really belong to one s])ecies. 

Tlie workers of the Dorylini at present known are without 
exception (piit(‘ blind, and are helieved to he all ot predaceous 
habits ; it is thought by some that they have no tixed abodes, 
hut, like the Keitonini, freipiently change their residence, and it 
has heen suggested tliat in doing so they make use ot the nests 
of other ants as tem])orary abodes ; ail these i)oints are, however, 
still unsettled, and as there are several genera it is not unlikely 
that considerable variety will he found to prevail. The driver 
ants of Africa, belonging to the genus Anoinina, are in some 
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respects similar tc Kvitoti iii liabits, as they enlia* Immau halala- 
tioiis and cause nearly everytliin^^ else to ijuit ; it is ]a'«»Kal*Ie 
that they are also exclusively eaiiiivorous, Sava^a‘ iltMei ted lh«‘ 
nests of A. arcoi^i, hut the account he has t^ivcn of lluaii is too 
vague to ])erniit one to d(‘ci(l(‘ whether tlu* asscnihlagcs he saw 


were of a nomad kind, 
in size, and Emery lias 
riH'cntly stated that 
iie helieves all the 
supposed s])ecics of 
the genus to Ik* 
m(‘rely vari(*ties of . /. 

A // /•/// r I s/e ri. Tlu* 


The workers of tliis specii‘s vary greatly 

r 4 



female of the drivci* Fk;. so. Ho.iy cf m.ilr ..j sn. ito. 


ants is still (piitc 
unknown. A I^orf/lifs 


I', )ir«ni"tiiiii : <»( : (/, 

iiictaiini mil : ». )•r«^J•<<a^■uIll ; y. (ust aluldiiiiiial «i -j 

liHMit : ;f. h, lMiilll> of lU.-'«'rlinU cl’ aillc'll'T Mill! ]i. X 


has h(*cn asceitained 


u-iior 


to he the niah* of TjipltJttjhme. Tin* mah* Ihtrifhis { kigs. 7h, A. 
and <S()) is of great interest, foi* the ]»ro)KMlenm is in a more primi- 
tive Idi'iii than it is in any otln*r petiolate llymenopteidii known to 
us, while at tin* same time the }»ronotnm and niesonotum are veiy 
Idglily develoju'd. Tin* geiins 7//y/A/n//e Sm, has been recently 
identified l»y W’roughton and Forel as the w<ii ker-eondit ion of 
wliieh At ntcitis is the winged male. Tin* genus Altitijuntr \sill 
proliahly lie found to have some sp<‘eies ol Iforifhis as its 
luah*. 


Tin* f(*males of the l)orylid(*s are amongst tin* larest of Insects, 


and an* also amongst the great»*st nf natural eui iosit ies. Alt hough 
Worker ants and h*male ants are men*ly foiins of oin* si‘x the 
lemalc — yet in this suh-family of ants they ha\e hccome so 
totally dilferent from one anolln*!* in siz«*, form, stiuetur<*, and 
habits that it is diflieult to peisnade oneself t hey can possibly 
issue from similar eggs. In the Insect world tln*ie are but l<*w 
<as(‘s in which males differ from females so greatly as the 
woi ki'i’s of ])orylid(*s do from tin* females, tin* jdienomena finding 
tht*ir only ]>arallel in the soldiers and females of Termiti s : the 
uiode in which this difference is introduced into the life of the 
iuilividiials of one sex is unknown. Tlie large*^t of all tin* 
Ikiiylides are the African Insects of the genus Jlhtxjinns. (Jidy 
the male is known. 
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TliL^Hpeeinieiis of female Dorylides that have been detected may, 
after fifty or sixty years of research, be still counted on the fingers. 
As the greatest confusion exists in entomological literature 
owing to the forms of a single species having been described as 
two or thre(^ genera, the following summary of the principal 
names of geiuu’a oi iJoTylide^ leay be useful: 

Ec i foii ~ the workers, Lcibidus — male : $ unknown. 
r^rndoilidhadia : female only known, possibly that of Ecitm, 
(JIud/i(>)tiyviii('x .* workers and soldiers only known. 

= the male, Tyjdilatta = worker : unknown. 
Hhoyvim : male ; female- unknown. (According to Emery 
the worker is very small and like Alaojume.) 

Aitonnna: only worker known; male probably a Dorylvs. 
/jorv/Zvos = male ; J)idh((dla = 9: Ala ojmie and 'ryydiloponr - 
workers. 

Sub-Fam. 6. Amblyoponides . — Abdomen desfUv.te of distind 
pedicel ; the a rtleidiftion beticeen the f'rst enul second 
seymcnts behind the Irne petiole beiny broad. 

W(‘ follow Fort'l in se])ai‘ating Amblyopone and a few allies 

from th(‘ Ponerides, because the abdominal pedicel is niore 

im[)erfect than in any other ants. It is, 

iiidetnl, very dillicult to frame a definition 

that will include the Amblyoponides 

among ants, and at the same time se})a- 

rate Formicidae and Scoliida(‘. Forel con> 

siders the Amblyo|)()nides to ap])roacli 

closely to certain divisions of the Sculiidae 

(Thynnides, e.y.). ’ Little is knowm of these 

Insects, tJioiigh they are wid(dy distri- 

huted. Amblyopone is found in Aiistnilin 

and iSaw Zealand ; the allied genus 

he. worker. pyp^fiaUannia has a w’ide distribution, 

Ja.sniaiiKu * ^ 

occurring even in Europe. The social 
life is believed to be imperfect, and the liabits subterranean and 
sedentary. The males and females are winged ; the latter much 
i'cseml)U* the workers, which are nearly blind, and have a con- 
siihuable general resemblance to Anomma in Dorylides. 

Association of Ants with other kinds of Insects. — We 
have already alluded to tlie fact that a few' species of ants are 
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us(‘d l»y utlier spwies as attoiulants, ami that tlie two kinds tluai 
live together quite amicably ; and we have also seen tliat a lV‘w 
lints live in association with other species on terms that are not 
yet understood. One little ant, FurmirtKirnua nifithdi^s, lives 
only in the large nests ot* h\>nnin( rnfn ; these ants ti^lerati* 
the little Formica, vniKs, which so far as is known dot‘s them 
neither good nor harm. There an* also a considtiablc nuinlHi’ of 
species of small ants that art‘ in the hal)it of choosing tht‘ magli- 
l)onrhood (d* larger spiries for tlaor dwi*lling-)>laees ; in soine 
eases the nests are constructed actually within a portion of the 
editict*. of the mor<* )>owerfid specii‘s, and the ride then appejirs 
to he that thes(‘ iu‘ighbours do not nH>h‘st on(‘ another. \o|- 
withstaiiding the militant lives that many of tlnin lea«l. ants 
cannot hi* considi*rt‘d as of g(‘iu‘rally fiiociciis dis]»osit i«>n. 

Ihit the most remarkahh* ]Mant in connection with their 
toleration consists in tin* fact that tlie nests ol‘ many spi^cies are 
inhahit(‘d hy quite* a colony of foreign Ins<*cts of vaiions (trders; 
many <d' tliese, iKMiig fonml nowhere else, are sjtokeii <»f as ants’- 
nest or .Myrm(‘eo])hilons Insectsd 'file relations of ants with 
oilier Insirts are of the, most \aried and comjilex character; 
some of their guests live with them on terms of the most intimate 
association, being indeed alisolutely depemlimt for their existence 
on the go(»d ollices of their hosts ; others ot the ants’-ncst Insects 
are eni'inies, while otht*rs an* neutral or imlilferent to the ants. 
W’e have already mentioned that the guests migrate in company 
with their hosts. 

Many species of ants derivi* a consideral^le ]*falion ot their 
sustenance from tin* .sweet substances excieted by .Vphidac. 
Ants may constantly be s(*en occupieil with clusters ot .Vjihidae, 
and it is said that tlu^ ing(‘nions little cieatures detend tiom 
enemies the manufacturers of the sweet-stufi they are so torn! ot, 
e\'cn going so far a.s to form hariaVades ajid co\'ered plai'cs ioj the 
isidatifui and ju’otectioii of this jicculiar kind catth*: a lew 
ants ket*p some of the root-feeding A]dii<la(* in their nests. 

^ occidae and othi'r Ifonioptera, whirl) also excrete much mattr*!* 
ot a sugary nature, are likewisi* (Mmsorted with hy ants; as are 
-^Isr) the larvae of some laittertlies ol the lamily Lyeaenidae; 
these latter l>eing lielieved to furnish to the ants some sul»stance 

‘ A Catalo^nie of Mymiecoj.lnlous and T rinitorliilons Artliroj^o^lH was ].ub- 

l,y Wasmanii, 1894. 
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of a, nutritious kind. The Insocts we have spoken of are, liuw- 
ev(U’, rather r)f the natun^ of ant-cattle, and the fondness of tlie 
ants for them is not very remarkable. The relations of tlie ants 
to tla; peculiar si)e('ies of Insects that live only in or around their 
nests an*, much mor(‘. extraordinary. Tlie greater number of these 
guests ])elong to the Order Ooleoptera, and of these there are many 
hundr(‘ds — prol)a])ly many tliousands — of species that depend on 
ants for their existence. The family Pselapliidae furnishes a 
la rg(‘ number of ants’-nest beetles, and it appears probable that 
most of tlami excrete some 
sugary sui)stance of wliich the 
ants are fond. Many of th(‘se 
kstdaphidae an* of the most 
fantastic shapes, more csp(*ci- 
ally the memhei’s of tlK‘ sub- 
family (1avig(U‘ides. I>nt the 
most curious of all the ants- 
ncst luetlcs are the Paussidai*, 
a family excdusively dependent on ants, and having tlu' curious 
faculty, when disturlaal, of bombarding — that is, of discliarging 
a small ([uantity of vapour or liquid in a state of minute 
subdivision accom])anu‘d by a detonation. Many species of 
Sf<(/}lu/h' ii are ])eculiar to ant’s-m‘sts, and njost of theju an‘ 
indidercmt or inimical to their hosts, hut some of tliem, sncli as 
Af(’//ir!rs (Fig. 82) and Lomtrh us(i, are doubtless prodiiceivs of sweet 
stulf that is liked by the ants. The ants feed some of their special 
favourite's amongst these' guests in the same manner as they feed 
one^ anotlu'r, viz. by ope'iiing the mouth, causing a elrop of liquid 
to a})pi‘ar 011 the lip, ami ivmaining ])assive wliile the guest 
partakes of the' ]>roifere'd honue hour/ir. Tliis way of giving food 
to other indivieluals is a most ivmarkahle feature in the charae*te'r 
e)f ants; it is ne)t the same system that theyaebpt in ft^eding the 
larvae, for tlu'v then make a series of actual movements, and 
force the nutriment into the mouths of the grubs. Besides the 
Insects we have meMitie)neel there are also Orthoptera, Henii])tera, 
Foduridae and Thysanura, Acari, and small Isopod crustaceans 
tliat live exclusively in company witli ants. AVe have mentioned 
that a f^'W Hynieuopterous and Dipterous parasites have lx*en 
detected living at the expense of ants ; it is probable that 
closer observation of the ant larvae and }>iq)ae in their nests 



Fic. 82. - The beetle, Atevieks, solicit ini,' 
rood IVoiii Jill ant. (After ^Vasnlann.) 
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Nvill disclose a greater luuuler of the parasites nf tliis lalUa 
class. 

Much attention luis iK'cn given to the relations helwetai ants 
and their guests by AVasmann.* He arranges them in him 
categories ; 1, “ Syinpluly ” for the true guests, which are fed and 
tended by the ants, the guests often alfording sonn‘ substance 
tbe ants delight in ; 2, “ Aletochy,” tin* class of tolerattal guests, 
l»oing so far as is known not disagrei^able to tin* hosts; d, 

Synccthrv,” including those Insects, t‘tc., to which tin* ants 
are liostile, liut which iu‘verth(‘h‘ss maintain thmnselvcs in tlu' 
midst of their foes; 4, Parasites, dwelling in the bodit's of th<‘ 
adult, or of the young ants. Alany of these ants'-n(‘st Insects 
pres(*nt a more or h‘ss perfect resmnblanci* to the ants in <ine or 
iuor(‘ ])oints, such as scul]itur(‘, colour, si/(\ oi* loriii. To these 
resemblances AVasmann attaches great imjioi tanc(‘. \Vc shoidd. 
too, notici* that some* of the im|uilincs - have become ac(|uaintcd 
with tin*. movcnn‘nts and habits of the ants, and stroke* them (as 
the ants do one* aiiotln‘r) to induce* lln‘m tei elisgorge* food in tin* 
manii(*r we have*, alludcel to. Accoreling to dan(‘t, ants eif tin* 
gi'uus Ae.s*///.s* art*. inf(*stt*<l by Acari eif the* genus A nh- mhiplmrus. 
The ants carry tin*, mites, whie h assume* jieisitions sei as not to 
ciiuse greattu* iuconve*nit*nct* than is inevitable*. Morcove*r, t he* 
ants give fe>od tee the* mites wlie*n re*ejucstce|, an<l behave* in a most 
obliging way to tlie‘ni, tlniugh the*re* is imt any reasem for supjiosing 
that in this e*ase* the* ants derive* any be*ne‘lit from the* Symphily. 

The rt'latieins be*tNve*e‘n ants anei jdants have* ]M*<*n eil late* ye*ars 
much discusseel. We have alreaely briefly alluelcd to the* subjee t 
wlu*n sjicakingof the P.scuelomyrmini. We will he*re*e»nly leniark 
that ants fre*e[uent plants not euily Ibi' the* purjMisc of scciiring the* 
swe*e*t stuff excretes I by the* A]ihielae* that live* on the*in, but also 
f'»r the seike of ge*tting the* swe*e*t ])reMlue'ts tin* plants t hemsol ve*s 
afleirel. Air, Aitkeii, spe*aking e»f ants in Inelia, says: “ I have 
eonie* to the craiclusion that euie* of the* nnist iiiijiortant souree*s of 
tood-sup])ly which ants liave is the* siiccharife*rous glanels to be 
found at the bases of so many leavers.” It is sujijiosed that the* 
‘Hits are on the whole kmeficial to the plants that thus affeml them 
^U]iply ; aiul this fact is considere‘eI by many to afford an adequate 
^'explanation of the existence of these interesting relations. 

* tor a summary of this subject see Wa.srnann, Con{fr. inUrnat. Zoul. iii. 1896, 
I'i*. 411-440. 2 e-xplaiiatioii of this term see vol. v. ji. 
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Order V. Coleoptera. 

Ajijxtnii/lif irlnf/lfM Inserts v'hni at rest, hut really v'ifh fnnr 
irinys ; the elytra, vr anterior pair, shell-like , rcjmsiny 
(in> the Intck of the body <( ml fitted toy ether (tee v rate! y 
ahaiy the, middle by a straiyht suture j the posterinr jmi r 
membranous, folded, toyether under the elytra. Mouth with 
ma ndibles ; lower lip not dirided alony the middle. Meta- 
tma'plKtsis yreat and very abrupt; the la era briny a yrub or 
muyyot, whieh, ehanyes to a pupa [ usually Sift') in. irhirh the 
e.rtermd structure of the perfect Insect is conspicuaus. 

( \)LKOl’TKUA — or Beetles — <ire elnt‘ily (listiiiguished from other 
liiseets hy the solidity of their external integument, and hy the 
]ieeuliar nature of tlie lirst pair of their alar organs, whieh do 
not serve as instruments of lliglit, hut as sliells for proteeting the 
upper face of the after-body, wliieh, unlike tlie otlier ])arts, remains 
as a rule soft and mendminous. These modilieations of structure, 
though apparently slight, must be really extrenudy advantageous, 
for beetles are the predominant Order of Insects in the existing 
epoch. They depart from most other Insects in being less aerial in 
their habits ; therefore, notwithstanding their enormous numbers, 
they do not meet the eye so frequently as Dies, bees, or butter- 
tlies. The parts of the hard outer skeleton are beautifully 
fitted together, and as their modifications are easily appreciated 
they offer as fascinating a subject for study as do the skeletons 
of Vertebrata. The habits of Ix^etles are so extremely varied 
that it is but little exaggeration to say that Coleoptera are to 
be found everywhere, when looked for. The number of species 
at present known is probably about 150,000. Of these some- 
where about 3500 have been found in Britain. The structure 
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of the liard parts of the skel(‘toii is of iiu))ortanee, as th(‘ classi- 
ticatioii of this eiKuanous iiumher of speeies is entirely hastd 
tliereoii ; it will h(‘ leadily understood from the aiioinpany iui^ 
diagram (Fig. So). The gentual proportions of the ehii'f )»arls 
of th(‘ body eall for a few reniark.s. 'L'he ]>rothorax is reiiiaikalily 
free, and is therefore eapahh‘ (►fa iiineh gr(‘at(‘r amount of movt*- 
nieiit ind(‘pendent of the after-hody than it is in othi*r Ins(‘e(s. 
Hie niesothorax is, on tht‘ other hand, mueh n'diieiMl ; its chit-f 
1‘unetiou in the higher tornis is to support tin* (*lylra, and to 

El(.. S,*{. r iulrr-Mii (;u*i* <»!' a 

llii I'lt/ ill I nost/s : and 

aiitciiiia uf sid<‘, and souk- part-* 
of tin- llliMltll 1 l lllltO-il. A, .'11 
t<‘iiiia : B. iiiaiidiMr ; C, lata mn : 

D. liK'iila : E, para;>’l<»ss;( ; F. lal'ial 
palp ; Q. iiiiHT l<di«* (if iiia\dla ; 

H. riut<-r l<d.i‘ ( palpiforiii ) <d 
maxilla; I. maxdlary p-'dp ; K, 
im-iitum ; L. yua ; M, ►iula : N. 

I'lici al ; V. J'latf^ <>t \rii 

tral Mu'im-iit s. 1, I’rosti-nimii ; 

*J. pro-si. riial i pl'l. 1111111 ) ; d. pr< 

*.trn)al . pill). -ton ; 1. aiilmor ;ui-l 

iiiiddli* I oxal t au!i< 'i; mllt xrd 
sidi- of jiioiioi iiiii : im'“'Osf(M mini ; 

7. mt'*-ovt,-) iial rpoln mini : 

)m‘'..-s|.-in;d i pinit ion ; im l i 
xti'i mini ; H*. ].o>t' i ior di\ i‘-ion of 
nl••tast<•rnllnl nr anir ( oxal pin <• ; 

1 1 . m.-ta-*toMial <-piOomini ; 1 
nu-ta't<<riial *-pinM*ron ; Id. • pi- 
plciiron o|- inl!rX'-d n»ai|.'in o| i 1 \ 
troll : 11 . vriilral or alidailaloiy 
M'tar ; 1 tro< liant« r; Id, poK- 
loi<*r<'o\a; 17 , foniir; is.lil.ia; 
r.», tarsu-. (Mo.lilinl lumi la- 
coiitf aiiU I loin.; 

hel]) to keep them togetiuu* hy nutans ot its seiUidlnui. 1 he 
uietathorax. on the contrary, is largely d(?velo]ie(l, exe(*pt in th<* 
rather numerous forms that are (*ntir»*ly de|iriv<‘d ot jroweis oi 
tlight. Tlie composition ot tlie alKloinen has Ikmui a suhj(*cl ot 
great difference of ojiinion. Its u]»)M?r surlace, is usually entiicly 
covered hy the elytra; the i>arts visilile on tie; low(*r surtaee aie 
called ventral segments, and are usually live in nuiiiher. Although 
tliese five plates may constitute all that is suix'rticially visible of 
the abdomen, yet if the elytra are taken oil it is tound that a larger 
number of segments — n.sually seven or eight are visible on 
tile dorsum. This seeming discrepancy ot nunilier l>t.*t\v(*en the 
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dorsal and V(*ntial jdatos is due to two facts; 1, that tlie 
hind coxae liave a great and complex developinent, so that they 
conceal tin* triu? Ikisc of the venter, which, moreover, itunains 
inemlminous to a greater or less extent, and thus allows much 
moldlity, and at tlui same time a very accurate (M)adaptation 
ladween tlui hard parts of the venter and the metasternum ‘ ; 2, 
that the t(*rminal segments are withdrawn into the interior of 
the ])ody, and ai‘(‘ corr(*s])ondingly much nioditiiHl, the moditica- 
tion ludng greater in the case of the ventral than in that of tlu‘ 
dorsal ])lates. T\\() anatomy of the parts of the ahdonien that 
are not (externally visihh* has not heen ad(S[uately studiisl ])\ 
coleopt(‘rists, lait Verhoelf has inaugurated a careful study of 
tlie coinpaiative anatomy of tlu*. tiUMniiad segments-; unfor- 
tunately, however, he has not so thoroughly studiisl the inoditi- 
cations at the l)ase, cind as it is not vhin' that these are s(( 
uniform as he has taken for grant(‘(l, it is possil)le that his nuni- 
lun’ing of the S(*gnients may have to he in some cases inoditied. 
The r(‘tract(*d j)lat(‘s or s(‘gments are so intimately connected 
with the internal copulatoiy organs that it is no easy matter 
iidcrpret them. For the nomenclature of these parts w(‘ must 
refer tlu‘ stmhmt to. Verhoelf’s later works. He considers the 
ahdomen as composed of ten segnumts, tli(‘ dorsal ]>lates iMung 
demonstrahle, while the ttmth vmitral plate is usually absent. 
The anal orifice is ])laced immediaUdy l)eiu‘ath the tenth dorsiil 
plate, and above the genital orilic(‘, which lies behind and above 
the ninth vcmtral ])lat(*. IVytoureau admits a divtu’sity in both 
the nund)(‘r of segments and the position of tht‘ orifice. These 
studies in com]);irative anatomy are surrounded with difficulties, 
and no inorphological conclusions based on them can l)e coii- 
sid(‘red as tinal until they have been continued by ol)seiAation 
of the development of the parts. 

The 'elytra — or wing-cases — fre(]uently have a remarkable 
sculpture, the use of which is unknown. According to Hofbauer 
there are between the outer and inner layers, glands secreting a 

‘ All iuterestiiij4 exception occur.sin the MalaeiKtornudae, wliere this e<Kiila[»tatiou 
is wanting, or is iiniierteet ; they are tVeauently considered to he tlie most primitive 
of existing beetles. 

- In a series of memoirs in various German periodicals during the last five or six- 
years (see especially Deutsche cut. Zeit, 1893 and 1894, also siihsecpieiit years of 
-(ro/i. XcUurges,), It should be noticed that in the course of his studies Verhoetf 
has modified some of his earlier views. 
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lluid that ivaches the siirhuv through ]M>r»v<. Hicks suji- 

jHKsed that he detected nerve e(dls. Mt‘inert is of opinion that 
the elytra eorresjxaid to tlie teL,nihe ot IlyniiMiopttna rather than 
to the winos of other Insects, hut tla‘ litth* (‘vidtaua* that exists is 
not favonra))le to this view. The two elytra are usually, in reposi*^ 
very [>erleetly fitted tooetlau* hy a eoinplett* eoadajitat ion alono the 
niiddh‘ of tiui hod}', so that it is dillieult to s«‘parat»* tlioiu . tliis 
line of junetioii is ealhal the sutuixx 'I'here are fornis in uhieh 
th(‘ ( ^adaptat ion is (piite ini]K‘i teet ( Malaeinlia niidac* ) and some 
in whieli it does not (‘xist at all (J/r/ee;. The wiiii^s propel- of 
h *etlt‘s eornxspond to tln‘ jTosterior ](air in ot)i(‘r Insects, and aiv 
iniK-h nion‘ irn*^oilar in muvuration tlian those of most nilier In- 
sects, eorrelativa*, it is suppos(*d. with the foldiiiLj th(‘\’ art* snhjecled 
to in order to _ii[(‘t them h(*ni*ath the wino^cases. Ther(* are lai^;** 
numhers of sp(*ci(‘s, o(‘nt‘ra, and groups of genera, all tin* memhers 
ot which havi‘ the winii^s so much rethice*! in si/e as to he (jiiiie 
usehvss for pur[)oses of lliojit. Tlaxse forms are called apterous, 
thou^di they are not really so, for the el}tra (which are ically 
the antm’ior winos) an* pn‘S(‘nt, and even the posterior \sinu;s 
ar(‘ not truly ahs(‘nt in thes(‘ cas(*s, thoiiudi t la*}’ are somci inies 
so exti’enudy rudimentary as to elude all hut the ni<»st careful 
ohs(*rvation. Tlu^ numher of forms in which the elvlia arc 
ahsent is (‘\trenu‘ly snudl ; this condition occurs only in I In* 
temale sex; it is usually confined to cases in which the femalo 
is larv'a-like in form ; ))ut in tlu* extiaoiclinary Mediteriancaii 
LaiiKdlicorii genus, 7^(a7////o/,v, tin* females are destitute of \\in:i> 
and elytra, though the anterior j»arts of the hody arc normally 
formed: these individuals livi; umkuground and larely or iu*\ei 
emtu’ge. AVhen the wings an* ahsent the elyl la an* f’re<picnt ly 
soldered: that is to say, united tog(‘ther along the suture hy some 
sort of siH'ondary exudation ; this union (kcuis in eV(‘ry degree of 
firmness, and ajipears to he variahle in tlu* indi\iduals (»f one 
f'^peeies : prohalily in aeeordaiic(* with the ag(* of tlu* individual. 
In must Ijeetles the elytra an* not only tlu*mseh(*s closely con- 
nected, hut are also very accurately coadapted with tlu* sid(*s of 
the h()dy, except at the tij). Sonietinu*s a coada])tation occurs 
hetween the tips of the elytra and the hody, hut not at tlu* tiji of 
tlie latter. Tii such cases one or more dorsal plates aie left ex- 
i>osed : the last of such exposed dorsal jdates is t(*r!ned ]»ygidiu]n ; 
similar plate anterior to the pygidium is called propygidium. 
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Larvae. — (Jwin^r to the difiiculty of miring Coleoptinvi, less 
is pcrluips known of their life-histories than of those of otlua* 
Insects. Tlicy exhibit, howev(*r, (‘xtrenie diversity ('orrelati^ 
with th(‘ great specialisation of so many lieetles to particular 
kinds of life. Most )u*etles must have exactly tlie right condi- 
ti(nis t(> live in. The larvae; of many forms are known. Tlit‘y 
are composed of a liead, three thoracic segments (usually very 
distinct), and a numher of abdominal segments varying from (‘ight 
t o ten. ( 'ol(*o|)terous larvae; are usually ele*.scril)eel as having nine 
alxloiiiinal segmeHits ; and it is but rarely that ten can be* re'adily 
d(*(cctcd ; they jtre*, hoW(‘ver, visible* in various forms, as is tin* 
cjis(* in the form ligurt*d (Fig. 84). A gT(*at many of them 
possess a jH'Culiar ps(*ude)]>od at the; underside of the b(]dy near 
or at the; e*xtremity ; it ean in many e‘as(‘s be* e*ntii’e*ly retracted 
into the body, and is ge*nerally de*.se*ri]>e*el as being tile* pro- 

trude.*d teuinination e>f the* ali- 
me‘ntary e-anal. Inspection of a 
serie‘.s of larvae* she)ws that it 
rejeresents a body segme‘nt : it is 
Fk;. SI. - Larva of a i.rctle. Family soiiietime'S ariucd with hooks. 

( 'fiaiiihyvidat* [tAr>niui( iiiosrhntii). ,.p. • i* n i • i 

Tlif tirsi spiracle is jdaced just at the ^ hie‘e‘ pairs e)l Small tlioi’acic legs 

hind margin ot tin* large ]»r<tthoraeic e)fte*n 1)resent, l)Ut aiT; Ve*rV 

.segment. (From La Ma.s.saiie. ) . \ ^ ^ *' 

olte*!! e*ennpletely al»sent. I lie‘se 
thoracic le‘gs may be ])resent in the young larva, but not in the 
old(‘r {Jirui'Jnis). The* usual numbe*!* of sj)iracle*s is nine pairs, 
one* pretthoracic, eight abelominal ; but this is subject te) many 
e*\e'e*ptions, a lie! mesothoracic anel me*tathoracie stigmata are occa- 
sionally founel. The; tiguins we give in the following pages will 
(‘liable the* stuel(*nt to form some idea of the variety of form 
exhibiteel l>y be‘etle larvae*. 

ru]>ation usually takes plaea; in a eaivity in the e‘arth, or 
U(*ar t he feeding-place, but a givat many spee'ie*s form a cocoon, 
compose‘d either of fragments of e*arth or of wood, and slightly 
cemented together. A few suspend themselves by the tail after 
the manner of buttertly cater]>illara ((Aissididae, Coccinellidae). 
1’he pupae are usually extremely soft, their appendages not 
being fastened to the body. But some pupae (Staphylinides) 
are truly obtected, having a hard shell and the rudimentary 
.ippendages fastt‘ned by exudation to the body, like Lepi- 
dopterous pupae, and others (Coccinellidae) are interinediate 
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])etWL*i*n tills stato and tla* normal soft pu[)a, Tlit* pujial siair 
lasts l»ut a short timo, imm «mt‘ to thr(‘c works )>rim^^ llio ummI 
poriod. The [M*rloct Insrrt is at tirsi soli and almost rol(nirh'ss. 
and it is ol'ton some days ]>otdro it attains its rom|il(‘tt' roloiatiim 
and hardness. 

Classification. — Owim^f to the hardness of the skehMon. ]»«*rtlrs 
shrivel hut little alter deatli, so that the Idrm and relations ol‘ 
the various selerites ran usually 1m* drtrrt(*d with ease. Thes«* 
srh*rites seem to he rtunarkahly constant (e.\re|>l in tin* rasr of 
s(‘xual distinctions) within thr limits of each s]M‘ri»‘s. and an* 
V(*ry useful for tlu‘ formation of orip.ia and oroups of Ltrnna : 
hut they vary so much taitsidr tla* limits mriitionrd that it i> 
V(*ry ditliridt to niaki* use of th(‘m lor driinino tla‘ laro<*r l:ioiij»s. 
Ih'iice it is not easy to frame arruralt* definitions of the 
familii'S, and still less so to arranor these famili»*s in moie (din 
]>rehensive seri(‘s. The natural dillieulty has lieen nnich im leased 
hy th(5 ha])it coh'optc'iists have of IVamino iheii delinilion" 
on what is visible without the aid of diss<‘et ion. Xe\ ei t I)el<'>s 
coiisiderahh*- |>rooi*(*ss has )M*en made. AVe ao* oldi^rd at jtiesoil 
to ado]>t U])wards of eighty families; and we are ahle to di,- 
tiiioiiish on ])ositi\(‘ characters live series; this leases a laiLie 
numher (d‘ forms still unelassilied, and th«*si* we In-n* 

associated as a sixth series, which we have calle<| ( '(»leoj.|eia INds 
nior])ha. This sei’ies cori'csponds with the two series (alkd in 
hooks (davicornia and Sena’eornia. As it is adndtted to hr 
ini])ossihIe to d(‘tinc these two s<*ii(*s, we think it mneh hotter to 
act accordingly, and to (‘staldisli for the jnesrni a i^ieat LOoiip 
that can only he chaiact(*ris(*d hy the fart that its na inhejs do 
not Im'Ioiio to any of the otlau' ti\(* seiies. No donht a lainer 
knowledge of deV(*lo}»ment, coujded with the advame ol (i>m* 
|>arative anatomy, will ultimately hriim ah«»nt a hriin .-^tate o| 
atfairs. The *Stre])siptera, with «»m‘ tamily Stylojiidae, air only 
j'lovisinnally included amono the Coleopteia. '1 hese six seiie- 
are fairly e<{ual as regards extent. Thout^li the rolymor)»lia 
includes the lai’ger numher of forms, yet a lartje jiart ot them 
helono to four ^reat families fStaphylinidae, Ihijaesl idae. Klat- 
eridae, Alalacodermidae), whicli are easily recoonisahle, sr) that 
the nunilxT of uiimaiiageahle forms is not leally gri^at. lnder*d, 
an ac((uaintance with tla^ external anatomy o| two thicr 
dozen species, .selected as typical, wrndd tuiahle a student to( l/issity 
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witli tolerable uu’Laiiity the vast majority of species that he 
would Hubsecjaeiitly meet with. 

Series 1. L(t inullirurnid . — Antennae witli tlie terminal Joints leat’-like (or 
liro.'ider tlian the others, if not actually leaf-like's, and I’ajtahle of 
sepaiation and of accurate a])jiosition. Tarsi tive-j(diited. 

Serii's 2. — {(Ut rdhn tiled of some aut hnis). — Antennae ne\er lamelli* 

form, thin at the end ; all the tarsi live-jointt*d, with the fourth 
joint ([uite distim-t. Maxillae highly (h'Velo]»ed, with the outei- 
lohe slender and divided into two segnumts so as to he ]»al]»il(»rm. 
Ahilomen with six (or more) ventral segments visible. 

Scries 3. 1*1)1 II iidtrphd.—^AniidnViHt frequently with either a cluh, i.e, the 
distal joints broader [(’lavican n series of authors], or the joints from 
the third onwards molt* or less saw-like, the serrations being on tin* 
inner face (St'riicorn series of authors]; but these and all tin* other 
characters, including tin* number of joints in the fei*t, very variabh*. 
Series 1. ./A - Kront and middle tarsi five-jointed, hind tarsi four- 
jointed. Other charactei-s vt*ry vaiiabh*. 

Series T). I'hijtojihdiid.- — d'arsi four-jointetl [a]»j»arently], but with a small addi- 
tional joint at tin* base of the fourth joint : sole usually densely 
pubescent [sonn*times the i\‘(*t an* bar<* bt'Ueath <jr bristly, and 
occasionally tin* small joint at the ba.si* of the fourth joint is moie 
dist iiK't], 

Sei’ies (>. llliiiiiehophord . — Head jirolongi'd in front to form a beak ; gula 
indistingnishabh*. [Halpi usually not t'vident.] Tai*si lonr-j(»iiiti*d 
[appan-ntly ], but with a very minutt* additional joint at the 
extreme l»ast* of the fourth joint. 

St rejitiipterd (see ]>. 25)8). 

The lirst and s(‘coud series, with mtieh of tlu‘ third, form the 
reiitaiii(‘ra, the fifth and sixth the Tetraniera [or l‘seiidotetra- 
inera ^ |. Tlie term Isoinerji was a])|)lied by Leconte tind Horn 
to a combination i)f series 1, 2, 2), and 5. 

Series I. Lamellicornia. 

Tursi jlci'-jolnird ; untennac v'ith the tmninal Joints [usukIIi/ thrrr, 
soinct I HU'S inore^ tinduter on one sule^ so os to f orm u pccidurr 
cl id), the leiires of irhieh are niortdde, and in repose are 
more or less perfeetly eoadajfted so as to hare the appearance 
of heimj lad one piece. 

This series includes three Jamilies, Ihisstilidae, Lucan idae, and 
ScavidiaeidiU^ : the latter includes an enormous majority of the 
species, and in them the structure of the antennae characteristic 
of the series is well developed ; but in the other two families 

' We consider this term inferior to Tetraniera for nomeiiclatorial purposes. 
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I lie tonii of the antennae is not s<i wiilely dilferent from tliat nf 
-v^otlier ('oleoptera. The larviu* live on tleeayim^^ ve|j;etahle nialtt r, 
roots (»r (liintr. They 

have tliree ]>airs of Wi 

leijs, and are thiek X' 

clumsy j^q'uhs \vith / f,- ' 

curved bodies, the 4 ^ 

last two segments }\ 

being of larger si/c^ \ ( W 

iban \isual. Many of ^ ° 

I belli ]H)ssess organs 

(*}' stridulation, and V-fe 5 |iB j uiU\ 

the slrueture of their BmJ J j |I|||J 

]n'( uliar, ‘ each om* / y W 

b<*ing more, or less H 

I'Miuded liy a eliitin- ^ 

spiracles usually form ^ x . . 

‘ . ric. S... I L;iii;i l!i< 1. .\t,,ns 

a systmii entirely I'lijitits : *J, l.iiiitiii'\ iiiiiis ^ ; .'>, I'l/innitiis .sjiliii- 

rl..MMl, ..xcri.t at the '■ ''''•’ 

iii'Miieiit when the 

skill is shell and tie* tracheal exu\ iae ari* dciachcd. Mciucrl ' 
cniisiders these sjiiracles to he organs iif h(*ariug. The lij’c ot ihc 
larvae is jiassed undeigruund or in the decaying woimI on which 
tla* Insect feeds. 

Xlost of the niemhers of this series arc remarkable <»u accfuiut 
"f the great concentration of tin* nerve-centres. This is extreiia* 
in lih izotroyKs^ wh(*re there are <aily two griMt ganglia, viz. the 
siipra-oesojihageal and a great ganglion situate in the tlioiax, 
and consisting of the conjoined inlra-<M*.sophageal, thorai ic, and 
alMioniinal ganglia. According to JJrandt " there are sr‘vr*ral 
distinct forms of concentration in the series: the I.ucaiiidae only 
participate in it to the ext<*nt that the ]K*rfect Ins<‘cts exhibit 
tewer ganglia than the larvae: tin* lattt*r ]>ossess two cejihalic, 
three thoracic, and eight abdominal ganglia, whih* the jKnlect 
In.sect has the abdominal ganglia n'duced in number to six, ami 


1 . iut>, 

f 'I/ll mil ns .sjiliii- 
, ; Vihiiih/iUit 


^ JfdHskc Schk. Skr. (^>), viii. No. 1, ISO.';. 
' Horae Soc. cut. Hors. xiv. }•. 1.'. 
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tlK'y are i)lace(l partially in the thorax. The diinimitioii in 
luuiiher takes plaee in this case hy the anialcraination of the first 
two alKloininal with the la.st thoracic ganglia. 

Fam. 1. Passalidae. — Lahrum large, mohih. ; mnihnii iJrrp/g 
ml Old in Ihr. viidiUr, for the amnn modal ion of the ligida ; the 
lamellae of the antenna, leroaght together hg the mrlitig up "J the 
antenna. The. elglra. entirely rarer the dorsal snrfaee of the aUdo- 
men. 'I'lnn'c are I'onr or live hundred species of this family known ; 
they are usually shining-black, unattractive beetles, ol large size, 


Fi<;. - View of out* 

side of iiu'so- mill 
iinttiit hor.TX of a 
i’a.ssaliil larva from 
Horiifo slioNvin^^ tin* 
stridulatiii^f oriiaii". 
(/, />, Portions of tlie 
mctathorax ; co.xa 
of ‘Jnil Ifo ; (/.striali- 
or striilulatiii>( aiva 
tlivivon ; liasal 

part of tVinur of 

iiiidillt* ; t\ lu'tii's 
with (.liitinons jn’o- 
ffss at base of oarli ; 
//. the diiniiiiitivi; 
drd moditied 

for sfratcliin^^ the 
striated area, x *20. 


and are abundant in the decaying wootl of tropical forests. They 
are (piite absent from Kuroi«', and there is only om; specii's in 
the llnited States of North America. The larvae are very 
interesting, from the fact that they appear to have only four legs. 
This arises from the posterior pair being present only as very 
short processes, the function of which is to scrape striated areas on 
tlie preceding pair of leg.s and so produce sound. In the species 
figured (Fig. Sd) this short leg is a paw-like structure, bearing 
several hard digits; but in other species it is more simple, and 
without the digits. The perfect Insect has no sound-producing 
oi'gans, and it is very remarkable therefore to find the lar\ae 
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provided with liighly-developed stridulatory str\iet\iri‘s. N(> 
viuditory organ is known, nnlt*ss tin* peenliar s[)iravles lu‘ 
sneli. 

Fam. 2. Lucanidae (NAo/~/>,v7/rsy Luhrum inilisdnrf^jixni ; 
iiu'ntiiin not r.rriSf'd ; ontonnifr not rnrlrt/ in /vy^f),sv, trifi/ hot littir 
(■itffdit jitf/tion- oj tlir trrnnno! /(unfs; fix' olifino rnfircfi/ (‘orrr //ir 
t^nrfiO'o of the alxfu/nen. The S(ag-h(‘etle.s are W(dl knnwn 
on ai'coiint of tlie extraordinary dt‘Vt‘lopiiient of th(‘ Riandildes in 
th(‘ male sex, tliese organs luang in some eases nearly as long as 
tlH‘ whole of the rest of the lns(‘et, and ainuMl with [)i*ojeet ions 
or t(‘(‘th that givt^ the Insects a most formidahh* appearaina*. So 
tar as we have* l)e(‘n able to discover, th(‘se struct ui’<‘s arc* ]mt to 
\ery little use., and in many cas(*s arc* not c'aj»ahlc* of l)c*ing of 
service* e\'c*n as weajeons of otlenc'C. The males arc* nsnallv 
\c‘iy much large*!* than the fc‘males, aiicl arc* ic-markahle on 
ac'ccmnt of the grc‘at variation in tin* stat\ire of dilfeivnt indi- 
viduals of tlie same sjM‘c'ic*s; c'orrc‘lativc‘ with t hese (list inclions 
of individual si/c* wc^ tind extr(‘m(*. ditler(*nces in the developm(*nt- 
ot thc^ hc*ad and mandihles. Mo]*c‘o\‘er, t la* small male* sj)c‘cim(*ns 
exhihit not merc‘Iy rc*dnctions in tin* si/c* of lie* mandihlc*s, hut also 
show considerahlc* difler(‘nces in the* form of these |>arts, due, 
in some cases, ap])ai(.'ntly to thc^ fact that only whc'ii a certain 

lc‘ngth of the maiidihle 
is attained is t}i(*i'e any 
dctvelo}mic*nt ot ceitain 
of the minor jirojee- 
t ions : in other cases it 
is not Jcossihle to adojet. 
this vi(‘W, as the small 
mandihl(*s hc'ar as maiiN’ 

Fi<». 87. — Head and jjrotliorax of forms of tlie male fif * ^ ^***^^ 1^'** lalge* 

a stag-lieetle ; mrUy! (Africa). A, fonilS do, OJ* (‘Veil lllOl'e. 

Larj<e, B, intermediate. C, small lonu>. (From a » . . 

jihotograpli. 1»y K. (Jberthur. ) Cacll SjM*cic*S t hc'SCt 

variaticjiis tall, iii the 
majority of cases, into distinct states, so that entcanologists descrihe 
them as “ forms,” the largest dc*velopments l>c‘ing called teleodont, 
the smallest priodont ; the terms mc.sodont and amjehiodont bedng 
applied to intermediate states. Lenthriei*, who has examined many 
btxicimens, states that in Oduntolohis sinensis, no intermediates 
between the teleodont and mesodont forms cx.'cui*, and as the 
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two forms iiw very dilfcreiit tliey are lialde to ])e mistaken for 
distinct specivs. 

There {ire at pn^scnt ])(n.W(‘en 500 and GOO species of stag- 
lieiitles known ; the Tndo-Alalayan and Austro-M{ilayan regions 
being ricla'st in them. Aiistraliii ])ossesses many reimirkable 
iind aberinnt forms. In tlie Ceintogniitliini — Ji grout) well re- 



presented in Xew Zeiiland as well iis 
in Austriilia — tlie structure of th(‘ 
{intennae is lik(i that of th(5 Searii- 
baeida(‘, riither than of tlu*. Lucii- 
nid{i(‘. d'he most {ilierrant form 
known is, however, our common 
Sini}(/rm/ nui ryi ind r 'lnon ; this de- 
piirts in numerous f(*atui’i‘s Irom 
oth(‘r Lucjtnidae, Jind instead of 
the mandibles of the nnile being 


Fl(i. 88, Sliitu/tn<f I'oH riih'tKhi'rniH. 

A, Lin va j B, j)Upa. New Forest. 


more hirgtdy devi‘lo])ed, then' is ;i 
horn on tlx* head ; it is very 


doubtful whether this Insect should bt; tdlowed to reiniiin in 


the family. Litth* is known of the habits and devidujiment of 
laicanidte, except in the case of three or four s])eejes th;it lire 
common in lMiro])e. 

The common stag-beetle, Lnrunus cerras, is our largest llritish 
Iteetle. Tlx' larvii much resembles that of M^elolonthn ml (far is, 
but {ittains {i hirgt'r si/e, and the anal apt'rture is phieed longitu- 
dimdly instead of tninsversely ; it lives in dt'cayiiig wood, or eats 
the roots of trees without bc'ing injurious; its life in this state 
Lists {ibout four yi'jirs ; the ])Uj)al ])eriod is })assed through rapidly, 
{ind the perfect Insect nuiy n'liuiin for months underground 
before it becomes active; this occurs in rlune {ind ffuly. This 
hirva stridulates by scraiiing cert;du hard tul)ercuhir ridges on 
the third pair of h'gs, ovi'r a speciiilly adapted rough iirea at the 
hise of the second pair. 

The Tassalidai' ;tnd Lucan id;ie are united by some authorities 
as a grout) called Teetiniconiia ; the term Liimellicornia being 
then conlined to the Scarabaeidae. The Ikissiilidae at)t)ear, how- 
ever, to be really more nearly allied to the Scarabaeidae tlnin to 
the Lucanidae. 


Fam. 3. Scarabaeidae (C/m/Vrs). — 77ir leajlcts of the antennae 
are well coadapted, and arc susceptible of separation. The elytra 
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iinntilhf hare flir jn/;/i(/nn/} a nnn'rrnL The hhihJhi' i>f risi/'h' 
rrnfra! sniinri^tr is u^iiidljf .sv./', vr (d (Jtr sidr.'i srre/i, /mi d r(\ as in 
Laratifdar ((/id J*(fssa/idar. This is oik* of tiu* iiu)s( iiii])orl;iiit 
l;iniilii*s ot Insects. Ahont 1 .*). ()()() sjH'cios are already known: 
as soiiK* ot tliein are liiL;hly reniarkal>le cn'at arcs on arrount o|' 
tlu* males heini^ ariiKMl with hoi'iis, (Ik-v are timnvd in nian\' 
works <(11 natural liistidy. Th(‘i<* is ureal vari»*l^' of lorni, and 
(he toll<(W'in!4' ti\e snl(-la!nili(‘s may !«• adopted, ! h<(ne,h ant Ixait ies 
ar(* hy m( means aurt'cd as to the (dassitieat ion ol this <‘\tensiM* 
family, which, moreover. Im* it remarked, is inereasin;^ hy tin* dis- 
eo\-ery of ahont iUM) n(‘W species every year. 

AlKldiiiiiial .''piracies ]»la<'<*<l iu a line nn (lie cdiiiicctin^ niciiila'aiies, and cii- 
1 i rely c< (Veil'd liy the wiiid-ea.H's 1 Laparcslicti', Siif-fani. 1. ( '((lani'iis,' 
.Mdniiiinal spiivieles ](laced ahiK'st in a line, l>iit <»idy (he lia.sd lliree eii (lie 
cdiinectiiid' nn'inlnaiies ; (lie teriiiin.il one iisuall\' ii"! (.acicil 1(\ (lie 
w in cases. Snl»-|'ani, 2. .M l•a,((l,o\Tll im s. 

.Mdeininal spiiacles ]ilaced in two lines, llie l.asii lliree dii 1 lie c"nnc( I in/.: 

nienil»raiies, the <>tlier> dii the \enlial .'e/^nienl' Ideiirol ici ii. 

'Idle claws of tin- tarsi iine<jiial. Siili-raiii. d. Ki ri:i.iiii:s. 

'flit' claws ((f (lie tarsi e(jiial ; the Iroiit c<»,\ae t iaie\ ^■r'■<•, hiil little pre 
miiieiit in the descendin/^^ a.xi". Suhd'ain. I. Dvnas I’ l ni s. 

'fhi* ( laws of' the tai>i eipial ; the I’l'dit co.x.ie more prominent, 'holler 
t rans\-ersely. Siih lam. o. ( 'i:Tf i.MIDKs. 

i. 'I'lie ('oi’pliiKs form an immensi* oroap of ahoiit rdiOO sjuades: 
they dilfer soinewlnit in hahits from oth(‘r Lanndlieorns, inasmmdi 
as most of them live on dniiLf, or d(‘eayin<{- animal matt«*r; the 
snb-fimily eonne('ts with the Lneanidae, so fii- as siiperlieial < har- 
aeters L;d, liy means of two of its ;^ronps, Tro^ini and Xiea^ini, 
t lie latter h(‘ino X(‘ry near to tin* ( Via t((/^ti:i t hin i in Lneanidae. 
•"^o little* is known as to the moridioloL^y ami develojimeiit of 
lhes<‘ groiqis tlnit it is not jxissilde to jndiionma* an opinion as 
to the validity of this aj>[)a.rent alliance. Tm.r stridnlales hy 
rnliliiim^ two I’aised lin(*s on tin* p<*nultimate doi,*<al sei4m(‘nt 
across two striate rilis on the inner fae-e (d’ the elytra ; fhufrajns^ 
on the other hand, jirodnces an aiidihle .sound hy rnhhin;^^ to/X<*ther 
a tile on the posterior coxa and a line* on tin* conti^oioms 

ventral ,seLrment. The larva in this mains lias a elifferent orm'iR 

^ hi this siih-faniily there are uuinennis lurms in which the elvlra cover the 
py/tidinni, and in which the nunil»er of eonsjacuous ventral .se^onents is n dueed to 
ti\c or even four. We n.se the term Coprid'-s as eipiivalent to the “ hajiarostiVti ' 
"f haeordaire (O'en. Ci>!. iii. lS,'>t)} ; it thus includes the “(.’oorini” ami “(dajdiy- 
oiii of the Cafahujus CuUoj/tcronii/t, vol. iv. Munich, 
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for stridiiliition from iJit; imiii»o ; it is pliiced on tlio second and 
tiiird pairs ol‘ tlie latter pair beiii^^ niiieh reduced in size. 

The most interestin;^- division of tlu^ (.V)prid(*s is the j^roup 
Scjiral)aeini. Xo iikuiiImt of this i^roii]) iidialjits tlu‘ British 
islends, hut in South<*rii Kuro])c, {ind in still warmer lands, thest* 
Insects are well known from the curious iialut many •)r the s})ecies 
have of rollin^L^' ai)out halls of dung and earth. The hmg hind 
legs ;ir(‘ chi(‘lly used for this [)urpose, and it is on the ])(H*uliar 
structure! of these* limhs that the group has leeen estahlisheel. 
Many of the* stone* ScaraTaei found in Kgvptian tomhs rej)ie*senl 
some kinel eef ScaraTai'ini, ami it has he*e*n said that the ane*ient 
lyuyptians le)oke‘d on th(*se Inse‘cts as sacreel lee'e-ause ed’ tiie*ir 
nmve'iuents. The*se* must certainly appe‘ar very strange lo tliose 
wlm see tlmm and aJe! unace^uainte^el with the'ir ohje‘cl. It is 
state*el that the dwe*lle*rs in the* valle.*y e>f the Nile thought the* 
ae'tioiis e»f the*se Inse*e*ts, when rolling their halls, W(!re typieal of 
the ])lan(‘tary and lunar ri*volutieuis ; anel tlmt the* suelde'ii 
appenirance of the* lH‘etle*s after a perioel of com])le‘te al>se*ne'e was 
(‘ml>le*matie e»f a future* life*. Many ae*ce)unts leave* he‘e*n give*n 
of the liahits e»f memhers eef this gremp, hut ae'ceerding to Fahie* 
all are moie or less e*rronee>ns : anel he* lias elescrihe*el the hahits 
anel life-history of ^^<'<(rah((rus .sy/cc/* (Fig. (SO), as o])se*rveel hy him 
in Seeuthern France*. These* Insee-ts ae*t the part of se*ave‘ngers liy 
breaking n}> and hurving the* elreeppings ol“ e-attle* ami other 
animals. The* female* St-Krubart/s eletae*hes a jeeertion e>f the elung 
ami feerms it into a hall, se)me*time*s as large* as the* (ist : this it 
reells aleeiig by nie'ans eef its hiiiel legs, hy pushing whe*n nece*ssary 
witii its lereeael he*ael, or by walking hae*kwarels and eli'agging tiu* 
hall with its front le'gs. The strength ami ])atience displayeel l>y 
the* cre*ature* in the executie)n of this task are admirable. Tre- 
epiently the owner of tliis small s[)he*rical ])re)perty is jeeined, so 
Fahre infeu’ins us, by a frieml, who is usually of the same se‘x anel 
assists her in pushing along the hall till a suitable ])lae*e is re*ached. 
Will'll this is attaineel, the owner eommene‘e*s tee excavate a cliamhei 
for the rece[)tioii of the hall ; sometimes tlie false friend takes ad- 
vantage of the opportunity thus offered and carries off the hall 
for her own use. Should no disappointment of this sort occur, the 
accomplishes the burying of the hall in its subterranean 
chamber, and accomjianies it for the purpose of devouring it ; the 
feast is continued without intermission till the iood is entirely 
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cxliaustod, wlioii tlu‘ Sr(( /'f(h((rtfs st‘(*l\s i\ IVc'sli stoii* ot |a <>\ 

•tn )»<• treated in a similar manner. Aeeordin^- to .M. Falae's 
iieeoiinl these events (K'eiir in the s|nini4' th(‘ yeai'. and wlnai 
the hot weather sets in 1 la* passt's through a jxaiojl of 

<(uieset*nee, (‘m(‘ri4inn' amiin in the aulnmn (o reeommenee its 
lahonrs, wldeh are now, hoW(‘\ er, tliieoti'd immi‘diatel\' to tla* eon- 
tiinianee ot the specie's : a larger snhicnancan ehamher is Idrmed, 
and to this n*treat the* beetle earries duiiL: till it has accumulated 
a mass ot* the si/.e of a 
moderate a])pl(‘ ; this mate- 
rial is carefully arran^iMl, 
previous to the laying' 
of the e'Li’Li;, in such a 
maniK'r that t.he i^iaih to 
he hatched Irolii the e^o 
shall lind the sejftest and 
most nutritive portions 
close to it, while the 
(oarser and more innii- 
t l it ions parts arc arraiiLtcd 
so as to Ik* reached hy t he 
^ruh only after it has 
ac(piired some sti'enuth : 
lastly, a still moic deli- 
<;ite and nutriti\(‘ paste 
is ]a’e[>ared liy the mother 
hi'elle for a tirst meal foi‘ 

the m‘wlv-hat('h(‘d ond», . , , , 

^ _ ", Kjt;. . I’", ’ Il-'.'ll. 

hy soiiit* of the food heino 

suhmitU'd to a parti, al digestion in her orguiis ; tinallw t he egg 
is deposited in tlu* selected s]>ot, and the ehamher closed. < ••rlain 
ol the ( ’oprides (*xhihit, according to hahre, some ext remely 
exceptional featuics in theii- life-histories. The mothi'r, instead 
ol dying alter oviposition, survi\es, ami sees the giowth oj hei* 
voung to the perfect state, and then produc<-s anotlu'i' generation. 
Xo similar case can he pointed out iji Insects, (‘xeept in the Social 
kinds; hut from these the (’oprides oi>served hy fal^re diff(*r pro- 
toundly, inasmuch as the number of eggs jiroduced hy the moth(‘r 
is extremely small ; Cojn’ls hisjKr/tf/s, for instance, producing in 
‘■ach of its acts of oviposition only one, two, or three eggs. 
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ii. The Mkloi/^n rHiDKS are probably almost as miiiierous jis the 
(.‘oprides, some 4000 s)>eeies being already known. Tlie larva(‘. 
are htdieved to t’e(‘d ebi(‘lly on roots. McloloidlKt. rvhfuri^, tlii' 
eominon (‘(X'kebaier, is very abundant in some parts of Knrope, 
and owing to this and to tlie gr(‘at damage it I'auses, has attracted 
miieb attention. The mmnoir by Straus-DniH'kbeim * on its 
anatomy is on(‘ o(' tlu* classical works of iMitomology. This In- 
si‘ct is so injui’ious in sonai ])arts of France that money is ])aid 
by tb(‘ lociil authorities for its d(*strnction. M. Rciset informs 
us that under tliis arrangranent HOTJT-bOOO ])(U*fect ('oekcbafers, 
and 047,000,000 larva(‘ winv destroycMl in tla* StdiK^-intVu’ieiire 
in tb(‘ four years from tla^ mid<llc of ISOO to 1S70. rnlik(‘ 
the (/opri(b's, the larval lif(‘ in Melolontbides is prolonged, and 
that of the imago is of bri(‘f duration. In Central Furope the 
lif(!-(.'ycle of the individual in 4/. r/z/yey/s oecu])ies tbrei' years, 
tliougb in dry periods it may be exb‘nd(al to four y(*ars. In 
Seandimivia tbi‘ tiirn^ oecupicsl by tb(‘ dev(4o])nHMd a])]H*ars to be 
usually live years. Tb(‘ fertile banale laiUas the ground and 
deposits its eggs in two or three succ(‘ssive batclu's of about 
lifteeu each. The eggs sw(4l as the d(‘velo[)nient of the (aul)i'vo 
[)rogress(\s : tiu' larva. (anerg(‘s alxnit live W(H‘ks al*t(a’ tlu* eggs 
have be(*ii d(‘[)osited, and is of relatively large si/e. AVlu‘n 
young the larvae (-an straighten tluanselvi's out and crawl, but 
when older tbt‘y lose this ])ower, and wluai abovt* ground rest 
helplessly on their sides. In the winter they desccaid de(‘ply 
into the earth to protect themselves from frost. The piijia 
state lasts only a few days, but after the tinal transformation tlu* 
perfect Insect may remain motionless for as much as eight 
mouths underground behm* coniniencing its active life in the air.“ 
In the perfect state the Insect is sonietiines injurious from the 
large quantity of foliage it d(‘stroys. Schiinlte ^ considered that 
these larvae (and those of numerous other Scarabaeidae) stridu- 
late by rubbing certain projections on the stipes of the maxilla 
against the under-s\irface of the mandible. These surfaces appear, 
howi'ver, but little a(la|)ted for the purpose of prodiuung sound. 

iii. The IIutelidks number about 1500 species : there are many 

' Considt^rations yain'alr.'i su7' Vanatomu co)}i 2 )an'e drs aiiiinau.v aiiicuh's, etc., 
Paris 1828, 4to. xix. and 435 jip., and Atlas often (xx.i plateis, and 36 pp. 

- Kaspail, Man. soc. zoo/. France, vi. 1893, pp. 202-213. 

^ Ann. soe. ent. France, (v.) iv. 1874, p. 39. 
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liis(‘(_‘ts ot‘ brilliant metallic colours aiuone:st. them, l>iit vciy lilllc 
is known as to their lile-liistoi-i<‘s. 'Du* larwu' arc \t‘rv nim li 
lik(^ those of Melolonthi(lt‘s. 

iv. The DvNAs’rihKS are the smallest division in numher of 
s])ceies, there being scaretdy 1000 known; hut amongst them 
w<* find in tli(‘ genera />//// e.s7cs and JAy/ese/z/e some* of (lit* 
largest of existing Insects. The horns and j)roj(‘i'tions on the 
heads and piothoraces of soiik' of th«‘ males of these Ins('(isare 
truly extraordinary, and it d(u*s not aj)|>ear ])ossihIe to explain 
their existence* by any use* they are t«> their ])ossessors. These 
structures are hut little* used lor lighting. llareui \eiii ]Iuged 
iidorms the writ(*r that in dava he* has oh.^e*r\e‘el laige* iiumlM'i> 
ot .\y//e//*z/yzr.s y//z/rez/; he* ne>lie-(*el that the* males sonie't i iiie's e a rry 
the* fe*male*s by the* aidof lhe*ir hejrns ; hut this must he an e-xee p- 
tiemal case*, lor the* shape* of the*se* inst rmiii*iil s, in the* majority of 
I )yna.stiele*s, We»uld not alhew ed‘ the*ir bring ]>Ut tee this use*. The 
d(‘ve*le)pme‘nt e»f lhe*se* heerns V}irie*s gre*ally iti most of the^ sjM'e irs, 
Imt he* eliel neit liiiel that the* fe*male*s e*\hihil<-<l any pi rlnviie r |hi 
the* highly arme'el male*s. The* fae t that the* male>s aie* \e*iy much 
large*!’ than the* ieinalexs, anel that the* armatui'e* is usually e*nn lineel 
te) lhe*m, sugge*sts, he)we‘\'e*r, that some* se*xual )e*ason e*\i>ts lur the*>e 
iviiiarkahh* pro je'ct ions. Many I )y nasi iele*s pe>sse*ss organs of st ridu- 
latieui, cotisistiug of line*S eef se-ulpture* Jilae*e*el see as to lolln eem* eel 
two hands on the* mielelle* eef the* ]eieejeygidium, ami hieeiight into 
play h\' lee*ing ruhhe*el by the* e*xt re*niit ie*s eef t lie* witlg-e-ascs. 'I his 
appaiatus is eef a le*ss j)e*rlee't natiiie* tlian the* stiue’tiire-s (or the 
same* purjeose; tounel in nume*reeus eelhe*r ]e(*etlcs. e* ha\r me 
iue'inher eef this sub-family in llritain, anel the*re*aie* sc;.*ee*ly a 
‘leezeii in all Eureepe*. I)e*caying ve*ge*taiele* matte*!- is lee*li< \rd te) 
he* the* nutri!ue*nt eef I )y !iast iele*s. The* Emeejee-ati (h'/irlts iiftstmr/ns 
is seeme*time*s feeitml in numhe*rs iti s]ee*!it tan. d lu* gieewile n.d 
'le‘Ve*leepnumt of thee itldivielual is he*li(*\e*el tee he* hut sleeW. 

V. The* (JkTONJIDES aie* re*n(ewi!e*el for the* h(*auty eef the*ir ( eehellis 
atiel the* cle*gance of their feernis ; he*nce‘ tiie*y aie* a uiveeui ite* 
g!eni[e, and aheeiit 1000 s[eccics have* lee*(*n ealaleegue*d. dhe*y aie* 
spe*e;ially fond of warm re*gion8, hut it is a jeeculiarity the* 
sub-family that a large majeerity of the* spe*cie*s aie* teuind in the* 
tdel Weerkl ; Seeutli Amerie'a is incxjelicalely jee^eeer in tlu’se* Inse*e*ts, 
not withstaiieling its extensive forests. Jn this suh-triinily the* 
mode of flight is peculiar; the* elytra ehe neet extend deewn thee 
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si(l(^s of the ])0(ly, so tluit, if they art; elevated a little, tlie wiiiL^s 
can he ])rotru(l(Ml. This is the inode of Hii^ht ado])ted by most 
( 'etoniitles, hut the members of the <^a*ou]) Triehiini lly in the 
usual m;iini(‘r. lii Britain we liave only four kinds of (^'etoniides ; 
th(;y are called Itose-eliafers. Tht; larvat* of (J. Jiorirola and some 
otlun* speci(‘s live in ants’ nests made of vegtTalde refuse, and it 
is said that they eat the ants’ })ro^(my. Two Nortli American 
sp(;cit*s of Kifphorijf have simihir halnts. The group Cremasto- 
chilini includ(‘s numerous ])eculiar Insects tliat apparently havt* 
still closer r(‘lations with ants. Most of them are very aberrant 
as W(‘ll as rare forms, and it has luaui several tinu's observed in 
Xorth America tluit species of Hus not only live in 

tlu‘ nests of tht; ants, but- art; ftircibly detaint‘tl tht‘rt‘in by the 
owners, wlm clearly tlcrivt; st)mt‘ kind of satisfaction frt)m the 
companionship of tie* InaTles. 'Ida; spiaaes of the genus Loiiuq)- 
/('('(( stritlulate in a ])eculiar manner, by rubbing the etlges of tht; 
hiiul feiimra over a striate area on the ventral segments. 


Series 11. Adephaga or Caraboidea. 

A/I fhftxrsi jirr-joinfrd; (ndriUKtf jH ifin'ui , ar artn'Ii/ S(^ ; nanith- 
pid'fs It/'flHi/ iJerelojifd ^ ihe outrr 1t^l>r nf tJir itia.i'il/a ncarlij 
(iJ ir((jfs di ridrd lido o f /ifrd p(d[)iis; sifjijiurts oj ihr 
/(dd(d ptflpl di'i'r/vpi'd as juinfs of //to paJpi,a}id i fi sin/ir 
(‘((srs (I pproxlniaf*' id thrir /msfs. ^ll)doii}r/i o'd/i (hr r.rjntsrd 
Sf'f/ /Hi’ nfs one nua’e in nninloe/' id- the sides thiin ido/iff the 
iniddte, the nitniher hel/ifj nsiKdt if Ji ee idonij the middle^ six 
id eii'dh side. 

This extensive series inchules the tiger-beetles, grouml-beetles, 
and true water-beetles; it consists of six families, anti forms 
a natural assemblage. It is sometimes calletl Carnivora or 
Filicornia. The exceptions to the characters we have mentionetl 
are but few. The supports of the labial palpi are fre([uently 
coveretl by the mentum, and then the palpi aitpear thrce-jointetl : 
but when the joint-like palpiger is not coveretl these palps appear 
four-jointetl. As a rule, approximation of these supports is indica- 
tive of high development. In some of the lower forms the trophi 
remain at a lower stage of tlevelopment than is usual. This is 
especially the case with the genus Arnphizoa, which forms of 
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itself t]n‘ family Amphi/eitlae. The Ilomhanlier-heeth's makt- an 
4‘xeeptioii as iVLtarils the aluloiuiiial st luetuit*, for in some of iIk'iii 
no loss than eight st‘gnu‘nls are visible, either along tlu‘ middle 
line or at the sid(‘s of tlu‘ vtait^a'. In I IyiIroporid(‘s kmk* «>f the 
<livisi(>ns of Dytiseidae) the front and middh* h‘et have' (‘aeh only 
four joints. Afany naturalists unil(‘ the (lyrinidae wilh tie* 
Ad(*phaga, and a f(‘\v also assoeiati* with tluau tin* l*aussidae and 
lihyssodidae ; ])Ut we think it- luMter al presiuit to (‘xeliuk* all 
lhes(‘, thougli we helit‘ve that both Taussidju* and hdiyssodidai* 
will ultimately lu*. assigiu'd to tie* series. The lar\ae, are usually 
V(‘ry a(‘tiv(‘, and ha\(‘a hightu* devidc^pment. of the legs than is 
usual in tliis ( )rder. Their tarsi possi'ss two elaws. 

Fam. 4. Cicindelidae {Tuirr-h,rfl,.^\ - rxtrinliiHf 

hifi'iuilljf itijrtmf uj tin' I m/f e/ fhr i/ ii f <' ji /nn . Lu'i'i t' lip irifh 

fin' pul pi ti.Hii.nllif ifi'nitlif ilrrrldpnl ^ hut ii'ifh fhr Infiihi tnid parii- 
iflusstfr I'l't'if //U(rh /'rdt/rril, ijh'ii S('tf f'r('l if /e hr drf rrf nl. Mihrilhh' 
ii'ith tlir Diitrr lohr foi'i/iniif a t HUt- jot nf rd p'^lp} ll"' t/i/tr/' lohr 
rliiiitf(t/t\ f II /'ll ikI) rd at fhr ftp O'lth a InitiL'-liIrr prrrfss, it'hirh /s 
iisi/(/llt/ ft rf ir III (if rd hjf d pnnf ii'itli fhr lohr ifsrlf. The t igel’-hcet les 
are very active Insects, running with extreme sptid, ainl senne- 
(inies living inn similar manner: they aie all pivdaei*oiis, .ind 
amongst the most voi'aeious and tierce of the earni\oi’ous licclles, 
so that they well d(‘serve their mime. Hales, speaking (»f tin* 
.Vma/onian Mrtfiirrphiilii ^ says “ t heir [>owers of running exe( ed 
anything I havi* ever ohseiA'ed in this style ol Insect lucnniotion ; 
lh(*v run in a sert)entine ouirse over the smooth sand, and when 
closely ])ursued hy tlie haml they aiv apt to turn suddenly hack 
and thus hallle the most piactised haml ami cyr. ’ Ih- further 
says that tlui speci('s lu* ol)sei\c(l being ol disci se (oloiirs; 
agree(l in colour witli the general cohmis ol tln‘“lo(;de they 
iidiabit. ’ The larvae* of ( icindelidae live in <ieep biiirows. sink- 
ing more* or less vertically into tie* gr«nmd, and in these* tln*y 
t<d\e up a ]HM'uliar ]K)siti«»n, for which tladr shaj>e is specially 
adapteal; the head ami protluerax aie )>roa<i, tin* r<‘sl e»l tin* ])ody 
slciieler, the iifth s(*gment of the* abdenneii is liirnisheel on the 
back with a pair of strong hooks; the* oe-elli on tin* si<le‘s eil tin; 
he'ad are ve*rv }u*rfe*et. Su|eporting its<*lf at tin* top eei tln-liurrow 
by means of these hoe>ks and of its t<*rniinal l ul^e*, tin; larva leh^ ks 
the month of the biirreAV with its large In'ael and ]>rothorax, and 
* 111 Tlnratieles tliis outer lobe is in a riHlinientary state, like a seta. 
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ill this position waits tor its prey. This (.-onsists of Insects that 
may ali;^ht on tla^ s])ot (H* run ov(‘r it. ^\^hen an Ins(‘ct vmitures 
within n‘acli, the IknkI of the larva, is thrown liack with a rapid 
jerk, the juvy is stdzed ])y the lonjjj sliarp niandihles, dragged to 
the ])ottom of the l)un‘ow and d(‘Voured. Tlu^ hurrows ar(‘ often 


niorii than a foot deej), ;ind an; said to he i‘xcavated hy tlu‘ larva 
its(‘lf, which carries u]) the (‘arth on the shovl-like upper surfaci; 
of its h(;a(l. Tlu; female tiger-1 )e(*tle is (Uidowtal with ]>owerful 
and elongate excavating instrunumts at tlu' termination of the 
l)od}^, and it is ])rohahl(‘ that wlam ])laeing th(‘ egg in tin* earth 



Fro. 90. ( iuh’hi Inihritlit. Uritaii 

A, larva (aflvr Svliiodtc) ; B, iiiia';( 
mule. 


she facilitates the future opera- 
tions of the laiA'a hy forming 
the outlines of the hurrow. Ex- 
ti(‘ni(‘ly lew lar\'ae of (dcin- 
d(dida(‘ ar(‘ known, hut th(‘y all 
(‘xhihit th(‘ ty|>e of struct un; 
mentioiKMl ahovi*, and apjrarently 
hav(‘ similar hahits. Onr little 
Ihitish (Ur niilt'l n ^ most of which 
are so active on the wing, agr(‘(‘ 
in th(‘si* n*sp(‘cts with tla^ African 
sp(;ci(*s of nf iiora , which air; 
(‘iitirely aptmous, and are th(‘ 
largt‘st of th(‘ ( deindelidae. Eer- 
inguey found a hnnaling-ground 
of J/! t iilu'rrjiliifd niNir Kind)erh*y ; 


the larval* wt're living in tin* usual (dcind(*lid niiinnt'r: hut tin* 


ground was so hard that he was not able to invc‘stigate the 
hurrows, and th(‘r(* were hut few Insects that couhl serve as food 
in the neighhourhood. 

Tin; (dciiidelidae, although om* of the smaller families of Tolt*- 
oj)tera; now nuiuher ahout 1400 species; of tlu‘sr* about one-half 
belong to the great genus (Urindda, to whieh our four British 
re]>resentatives of the Cieindelidae are all assigiuHl. There is no 
general work of much const‘(|iu*nce on this inprortant family, and 
its classiticatimi is not thoroughly established.' 

Tiger-beetles display eonsiderahle variety of structure, especially 
as regards the mouth, which exhibits very remarkable develop- 


^ The lirst jiortien of a elassiticatioii of Cieindelidae hy Dr. Walther Horn, 
Jicrisioii dcr Cici/ufcNder , Ih'rlin, 1S98, ha.s ap[>eared since this was written. 
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nu‘iits of tlh* ]>alpi *;m(l lal»niiu IM . Tla* I K's. 

lik«‘ iiiosl ullu*r Iiist‘(-ls tliat (‘ajUiiK* living- iat‘\ . ilo in»( consimH' 
llieir vi('liins (aitiiis lait sul»sisl chiflly mi llu‘ juicrs tla'v 
s:juroz<‘ out of tluMii; tliu liaid aiul imml rit ions part s an* n'j(‘(‘ti‘«l 
attrr the victim lias Inaai thoroiinhly lact'rattal and stjUC(‘/.('(l ; tin* 
iiioiit li forms ])ot h t rap and 
press ; 1 111* ])al}»i sjucad out 
in order to faeilitati* the 
rapid eni^ullinu' id' a victim, 
then close u]i under it and 
liel]» to su]>])ort it in the 
iiinulh ; Nvhile the lahrum 
aho\e closes the (;nity in 
the other dir(‘etion. The 
mouth its(*lfisa lar^eeavitv ' 
eoiumunieat iiiLi' very frei'iv 
with the exterior, hut so 
e< lUipletely shut olf from the 
follewiiiLi; ]»arts of the ali- 



mentary canal that it is 
didiiadt to tind the oriiiee ot‘ 
I'oiiiniunieat ion ; the lahium 


Fi«;. in. Moiitii • of 1 im r ■ A, 

I’rnlilf (tt ! ‘iiiji > m i.st oiiKi >|>. ( M ;i' 

antriiiKi : jKilp ; «. iii;i mII.u v jcilj* ; 

fl, IoIm* ol maxilla : ' , iiiamlililt* : t. 

l:i)>runi. B. Sertion nt lira'l •)! .M mil i<>>i n 


heiii^- iiiueli moditied to 
Idrm the posterioi* wall, 
f or the ea])ture of the J>rey, 
always liviiu^ hut of varimis 


iiitu illusii (S<nilli AlVit a) : <>, IVnut of u|))mm 
)>! irt «>r lu\'ia ra|>'ul»‘ ; h, ;,;ii]a ; tmt* iiiiiiii ; 
//, i.-yr : t\ l:il»niiii ; /, Irlt mainliMf ; 7, iii/ix 
ilia : A. maxillaiv |»al|) ; /. laKial ]'al]» ; /. 
aiijtport till •. palj* ; ' . lalauiii. 


kinds, a nu'chanism with great holding }»owej‘ and ea]>alile ot 
ra])id action is reipiired. The nioinh of t he terrest rial Mu nt ni>ri< 

' I'ig. hi, T)j, exhibits great strength ; some of the eliitinous jiarts 
are extremely thick, the maiidihles are (*noiiiious. the ]»alpi. how 
ever, are comparatively low in develojuiient. In tin* arboreal 
genus P<i(/<>)fnstnin(( the, palpary striietuies M'ig. tM , A; attain a 
develo])ment scarcely eipialled elsewhere in tin* Insect world. The 
great majority of tin; ( 'ieindelidae are inhabitants of the waijiiei. 
'»i‘ of the tropical regions of the world, and \ery little is known as 
to their life-histori(*s ; th(*y show great div(*rsity in theii’ modes 
‘d hunting their pityv. Some aie wingless: others an* aeti\e un 
the wing; and of l>oth of these divisions there aiv lorms that aje 
lound only on trees or bushes. Some, it is lM*lie\ed, freipient 
'*nly the mounds of Termites. The characteristic feature common 
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to ;ill is L,a'(‘}it activity and excessive wariness. The genus 
riufononfotna, to wliieli we have already alluded, is eoiiHiKsl to 
Madagascar, wlien^ th(i s}>ecies are nunieroiis, hut are rare in 
colhictions on account of the dilficnlty of securing them. Kalfray 
iiddnns us that certain s])ecies frecjiumt the truidvs of trees, u]) 
which th(‘y run in a spiral manner on the least alarm. The only 
way h(i could o])tain specimens was ])y the aid of an assistant; 
the two a,[)proach(Hl a. tree very cpiitTly from o})posite sides, and 
when n(*a,r it, niadci a rush, and joined hands as liigh up the 
trunk as they could, so as to emhrace the tr(*e, wlien the Fuf/u/ms- 
/nitfif jell to the ground and was ca]>tur(‘d. 

Fam. 6. Carabidae rriunid-hi't'tl Clyprus not c.rfrndiny 
lofcrally m front (f the (ndennne. Mandlae icitli the outer hdr, 
destitute oj u u o rt leuluted hook (ft the tipr Antennoe eorered 
(e.rrrjit the tufsat joints) irlth- <f minute putiesecnee. Jllnd toys imt 
eery (t iferent from the mlddte pair , formed for runnlny, (fs usnnl 
in lieettrs. This is (Uie of the largest and most important of tlui 

families of ( ’ol(M)ptera, iii- 
( hiding as it doi's ll!,000 
or 1M,000 descrihed 
sp(‘cies. In this country 
( ai’aludae are nearly 
cntirt‘ly terrestrial in 
hahits, and are scarc(*ly 
ever seim on the wing ; 
many of the species indeed 
havi* merely rudimentary 
wings; in the tropics 
there are, however, many 
arboreal forms that lake 
wing with more or less 
alertness. The lar\ ae ( Fig. 



Kic,. \y2. -f.cisfvs spiio'harbis. A, Larva (after 
Scliio(ltf) ; B, imago. Britain. 


A) are usually elon- 
gate in form and run 


freely ; they may he known 
hy their tarsi ending in two claws, hy the exserted, sharp, calliper- 
like mandihles, hy the hody ending in two processes (sometimes 
jointtnl) and a tube of varying length projecting backwards. 
The pupae usually have the hind pair of legs so arranged that 
the rips of the tarsi project behind, beyond the extremity of the 
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IhmIv. The Carahidae are carnivorous and predaceous l»otli as 
hirvae and perteet Insects; they attack living;- Instuts, worms, or 
other small, soft creatun‘s, Init do not disdain dt‘ad spt‘ciim-us. 
Siune s|)ecies of TcreAa.s, found in Xoith Afric-a wh(U(‘ snails 
ahouiid, are specially formed for attackin.LT lliesc molluscs. haviiiL; 
tlu‘ head loin;' and slendm* so tliat it can he thrust into th(‘ sIh‘ 11 
ot the snail, A l(‘w spi‘cies have hc(*n d(‘t(*cted i*atinn' ur’^^vinn' corn, 
and even the youn!L; seeds of soim‘ rmiudliferae : thesi* helon;;: chiellv 
to the .nenm'a Ifit rpal us, Zahrus, and Ammut. Sonic spcciirs of the 
ahundant ;;’enera /Vr/v>,syo7/ as and Iht rpul us,\iyv said to he fond of 
rijie strawlH*rri(‘s. 1 lu‘ most anomalous ioi nis ot ( 'aial>idac ari‘ t he 
I’s(‘udom()rphid(*s, a suh-family almost peculiar to Australia, the 
memhms of which live undm* hark, and have hut litth* n‘S(*inhlancc 
to otluu* (’araliids owinn their c(nn]>a<'t forms and continnons 
outlines. The n'mius Mttnui)! j/rr is one of the wonders of tin* Insect 
world on ai'count ol‘ th(‘ (*xtraordinary sha]M‘ of its mmnhms : the 
sid(‘s of the cdytra foi'in larn(‘ crinkl(‘d <*x])ansions, and thi‘ head 
is unusually elongate. Thesi* Insects li\c on the nndcrsitlc of 
tall(*ii tn*es in the Malay .Archipcla;;(> and Peninsula : no ri’ason 
whatever can lu* at ])res{‘nt assigned for tlu'ii' rcmarkahlc sliaju*. 

There an* a consideraliK* nunihcr of Mind memhers (tf this 
iamily : some of th(*m live in caverns: thcsi* hclmi^' chi<*lh' !»► 
tile genus jinophthuJ m us, sp(‘ci(‘s <»f which Iuim* heen detected in 
the caves of the IVn'iiccs, of Austria, ami of Noith Amci'iia. 
It has ])t‘(*n shown that tlie ojitic ncr\cs ami lohcs, ;is well as tin* 

‘ Xtcrnal organs of vision, an* <*ntircly wanting in sona* oi these 
< av(* Carahidae ; tin; tactile sctai* have. ho\\c\(*r, a larger de\(‘loj>- 
nieiit than usual, and the Ins(*cts are as skilful in running as if 
thc*y possess(‘d eyes. Aui>i>Itthul ui us is closely I'elated to our 
Ih'itish genus TrrcJtus, tin* Hp<‘ci(*s of which an* v<*ry much gi\’en 
to living in deep cn*vi(‘es in the eaitli, or umh‘r large stones, ami 
have some of them veiv small cyi*s. In ad«lition to these 
cavernicolous Aiiuphthuiiu us^ other hlind ('arahidae have heen 
discovered during i'(‘C(*Mt years in various parts of the world, 
where they live under gn*at stones di‘e])ly (*mhedded in the 
eartli : these hlind lapidicolous Carahidae are of (*xtn*iiiely 
minute size and of most sluggish habits; the situations in 
which they are found suggest that nianv successive gem*ratioiis 
are prolialily passed under the siiine stone. Not a single 
•"^tiecinien has ever l>een found above ground. The minute 
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( 'anibids of the Arpns, tliat pass a larj^e ])art ot‘ tlieir 

lives nii(l(*r stones htdow lii^li-water mark ((mier^iiii^ only \vheu 
the tide iineovers tliein), on the borders of the English Channel 
and elsewhere, ar(‘ very elos(dy allied to these blind Insects, and 
have th(‘nis(‘lv(*s only veiy small eyes, which, moreovta’, according 
to JIammond and Miall, div. eover(*d in huger juirt l>y a ]>eenliar 
shield. ‘ A f(‘W Carabida(‘, of the genera and UrtJuxfdui 

;ire beli(n’{*d to liv(‘. in the nests of Termites. Savage found tin* 

larva of (I. sctiljif.ths in tlu* nests of 7V/o/o'S hr/l Icosus ; it has 
b(‘en deserilxMl by Jlorii; and is said to bear S(» great a, resem- 
l)lane(^ to young ([uemis of the T(‘rmites as to have In'cn mistaken 
for tlimii." Afr. Ihiviland found JUiojnflumrl (f uf/i^sliro/l is in 
Tmaiiites’ lu'sts in South Africa. INuinguey stat(*s that it emits 
a very strong and disagrcMNible odour. It is ])robablc that it 
pr(‘ys on tla^ T(‘rmit(‘s, and this also is l)(*li(‘ved to l)e tin* habit 
of th(‘ Ceylonese JlAltUHlrs (n proha nav. Soim* speeit's of the 
M(‘diterran(‘au genius Aiayinia stridulate by means of a tile on 
th(! under suiTace^ of the prothorax, rubb(‘d by a striate; are*a, 
aela})te‘d in Ibrm, eeii the anterieu* fennora. 

A valuabhi niennoir on the; elassilie'ation of this impejitant 
family is due* to the late; Dr. (b IT. Horn he* arranges ( arabidae* 
in tliive; sul)-families ; we think it nee'e‘s.su’y to adel a. fourth for 
M(n'iiu>l jfci' : 

1. Middle coxal cavities enclosed (‘\t(*rnallv l)y the Junction of the nicM»- and 

incta-st(*rnuin ; neither epiinei-on nor epist(*rnnni attaining tin* 
cavity. 

Head bi'iieath, with a deej> groove on each side near the eye for 
the lecejitiou of the antianiat* or a pai’t theieof. 

Sub-fain. 3. PsKrDOMOKPHiDKs. 

Hi*ad without antennal gi'oov(*s. Sub-fain. 2. IfAUrAi.ruKs. 

2. Middle coxal cavities attaiiu'd on the outside by the tips of the t'pisteina 

and i‘pinu‘ra. Sub-fain. 4. Mohmolyciuks. 

3. Middle ('oxal cavitites attained on the outside by the tii)s of the t'})inieia, 

but not by those of the episterua. S\ib-fain. 1. Cauaiudks. 

.These four sidi-families are of extremely ditferent extent and 
nature. The Hai’iudides are the dominant forms, and include 
u[)wards of 10,000 known species; while the various trilies 
into which the sub-family is divided include, as a rule, each many 

^ Xatural History of aquatu' Imects, 1895, p. 376. 

- 2'r. Auin\ nit. Soc. xv. 1888, p. 18. 

^ Op. cit. V. 1881, p. 91 ; cf. Sliarp, Tr. nit. Soc. London, 1882, p. 61. 
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^rriiera ; the ( aialii(l(*s ar(‘ next in iniportanct*, with u]>wanls of 
liOOO spfcit's, ])iit are dividtal into a c*oniparal ivaly larm‘ nninlHa* of 
ti ihes, oaoh ot whieli averai^i's a much snialliu’ nuiuhtu’ of ncmaa 
than do the triht's ot llarpalidi's ; rscudoinor})hidt‘s includi*s only 
about too species : and Morinolycidcs consists of the single L^cnus 
Mor iiK^I ijvr witli thi‘c(‘ sp(‘cit*s. 

Fam. 6. Amphizoidae. — Anft'nutir </rshf(ffr (tf jufhrsrrih't' : 
iuitcr lohe of maxUJo not jointod : /nrtnsft'rn n/n frit/f a .Atorf 
1 00 nsi'cr^c un p/'t'sscd Inio on tho m ntdlr tu h t nd. //nitl h f/s slrndo/', 
not for nh (1 for sfrinnni/o/. 'Fhis family, is limited to the 
.Ainjdir^oa ; tlu‘ species of 
whicli may he hriclly d(‘- 
scrihcil as lowly oi'ganis(‘d 
(arahidai* that lead an 
a([uatic lil'c. Tie* geo- 
gia])hical distiihution is 
highly remarkai)l(‘, thci(‘ 
being hut three s}>cci(*s, two 
of which liv(‘ in \V(‘stcrn 
North .Anauica, tlu; third 
in Kast(‘rn Tih(*t. TUo 
haliits of AiiKU’ican ^i/n- 
/dnioo oiv kiKJwn ; t hey pass 
<1 life of little activity in 
very cold, rapiil streams; 
they do not swim, hut 
< ling to stoiK's and timber. 

1 lie larva was recently discover(‘(l in riali by Messrs, lluhhaid 
ami Seliwar/:’ it has the saim* habits as the j.cifeet, lns«*el 
and in geiKU'al torm resemhh‘s the larvae of tlio gviins (\irohtrs ; 
i'Ut it has no terminal tuln* to tla^ ho<ly, th<; ahd<an«*n consisting 
ot (‘ight st'gimmts and a j)air of short terminal a]>pendages ; tlio 
•'^piraeh\s are ol)sol(*tc, witli tlie exeeptioii of a ]»air j)laei‘d near to 
one another at the termination of the eighth ahd(aninal s(*gmenl. 
As regards the mouth this larva is ('arahid, as icgards tin* 
aluloiiien and stigmata Dytiseid of a ]»rimitive ty]»e. 

Pam. 7. Pelobiidae. — Antrnnue dr.ddntr af pntteArcnf'r : onfrr 
of ntaxilla jointed, inctaMerniiin v'lth. o short tro nsrer so 
impressed line on the middle hrhind. Hind hi/s raiher slender, 

^ r. cut. Soc. Washimjton, ii. 1892, p. 311. 



Fi.,. 


, I inj>)n .ml h (• 
A, Fan a ; 


• iifii, ,\<irlli A ini' 

B. nna^'o. 
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fonaedfor svjimrn/inf/y the tai'si lowjrr tluni the tlhiae. This hiinily 
is limit(3d to the one ^eiius Pelohins (IFyifeohia of some authors). 
Lik(i A mph hiui, to which it is in sciveral rcspcc'ts analoii;<)Us, it 
Iris a singular geog'rai)hical distrihution ; there are only four 
known sp(‘('ies, one lives in Ih'itain and tin* Mediterranean region, 
011(3 in (Jhinese Tibet, two in Australia,. IWohif/H may lx* hrieliy 
(h'scrihed as a Carahid a(la[)ted to a eonsidcualdi* extent for 
living in and swimming about in water; dilferiiig thus from 



Fi(i. 114. — l\'l»bius (aril us. Britain. A, Young larva ; B, adult larva ; C, imago. 

(A and B alter Scdiio<Ue.) 


Aurphhon, which has no siieeial ada})tation for swimming. The 
larva of 7V/e/r/i^8 is remarkable; it breathes by means of branchial 
tilaments on the under surface of the body, the spiracles being 
}>veseht, though those of the alidomen are very minute and the 
others small. The head is very large, the mandibles are not 
tube-like, tlie food being taken after the manner of the Carabidae ; 
the 8th abdominal segment ends in three long piecesses ; the 
small 9th segment is retracted beneath them. The adult Pelohiifs 
tardus is remarkable for its loud stridulation. The sound is })ro- 
duced by an apparatus described correctly hy Charles Darwin ; ^ 

^ Drsccnt of Man, i. 1890, p. 338; The views of Landois aud Recker, Arch./. 
Xatimjt'sch. Ivii. 1, 1891, p. 101, are erroneous. 
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tlu*re is a tile 011 tho insidt' df tlir Nvini^-cjises, and th(‘ Insrcl. 
turns u]) the ti}> of the al)doinen and scrajuvs the lile t hcrewil li. 
The Insects art‘ called sijueakers in the (’cvcnit (lardtai niarkt't. 
where they an* sold. 

Fdiin. 8. H&liplidSiB. ' — ntt' muh' Imr*', ir li -JO! n t I'tl ; tui ft/- 
sfrr/unii /lun'lrd hij a tninsrcrsc h/ir; jHistr/'idr CiKCitc juu>l(i/itfr(l 
<fs coi'cynuf a hn'f/r 

j)nrt (>/ iltr Joirrr sin'/tar ^ j j 

(>f /In' (dnhmi I' II t/n' 
slniih'i\ hid cluhJn'd^ III ml 
f* nmrd imn'c hct irrm l/irsr 
p/(/frs uml tin' ((hdo/iu'ii. 

The Ilaliplidae are 
a([uatic, and an* all small, 
not ex(‘(‘eding foui' or tiv(* 
millimetres in h'li^th. 

Tla^ ventral [dates ar«* 

[>eculiar to the Ins(*cts of 
this family, luit their func- 
tion is not known. Tin*, 
larval^ an*, n‘mai’kahl(* on 
account of the lleshy pro- 
ci‘sses disposed on their 
Inxlics; lint th(*y exhihit 
considcrahh^ variety in 
this respect; their man- 
<lihlesaie grooV(‘d so that 
they suck their prey. In 
the larva of Jffdi/di/s, 
according to Schiddtc*, 
tlnue are eight })airs of 
aI»dominal spiracles, hut 
in Cnemididus (Fig. 9o, 
lv\ there are no s[)i nicies, 
iuid air is obtained hy 
nu‘ans of n trachea travi*rsing each of the long lilann*nts, d he, 
Insei ts of these two genera are so similar in the. imaginal instar 
^hat it is well worthv of note that their larvae^ should he distin 
guished liy such important characters. Halijdidae is a small 
laniily consisting of three genera, having about 100 species; 

VOL. VI y 



Fk;. C/ififii'y'f I/s rf/rsi>s\ A. ; 

B, larva, lii^'lily {Aftrr Srl,i.,.ltr. ) 
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it is very widely distrihuted. We have 13 species in Britain, 
all tlie geiuH’Ji ludiig re})resented. 

Fam. 9. Dytiscidae {Watrr-hedUn). — Antemme hare; hind 
le(jH firnned, for {iwlnimin<j, not cajfaJde of ordinary vudkiny : rneta- 
Hternunh vntJunit a transverse line across it ; behind closely vnitcd 
with, the cxtrcnicly laryc coxae. Outer lobe of maxilla Jonmny a 
two-jointed /ndpvs. The Dytiscidae, or true water-beetles, are of 
interest because — unlike the ji([uatic Neuroptera — they exist in 

water in botli the 
larval and iinaginal 
instars ; iievertliel(*ss 
there is reason fi»r sup- 
posing that tliey are 
n 1 0 d i li e (1 terrestrial 

Insects: tlies(^ reasons 
are (I) tliat in their 
general organisation 
th(‘y are similar to 
the Caral)idae, and 
they drown more 
cpiickly than the 
majority of land 
beetles do ; (2) though 
the larvae are vtuy 
di lie rent from tlie 
larvae of terrestrial 
beetles, yet the inia- 
ginal instars are mucli 
less profoundly 
changed, and are capable of existing perfectly well on land, and 
of taking prolonged llights through the air ; (3) the pupa is, so 
far as known, always terrestrial. The larvae and images arci 
perfectly at home in the water, except that they must copie to 
the surface to get air. Some of them are capable, however, when 
(puescent, of living for hours together beneath the water, but 
there appears to be great diversity in tins respect.^ The hind 
pair of legs is the chief means of locomotion. These swimming- 
legs (Big. 97) are de.serving of admiration on account of their 
mechanical perfection ; this, however, is exhibited in various 
^ See J. Linn, Soc. Zool. xiii. 1876, p. 161. 




ADEPIIAGA — WATKR-HEETLl-S 


2 I I 


to l>t.* 


degrees, the legs in the genera J\t/tisnis and Jlf/drojmn/.'i )>eing 
J)Ut slender, wliih* those of fV/A/.s/rr are so hroad an<l poweri'ul, tlial 
11 single stroke propels the Inseet l»>r a eonsidinahle distaiuM*. 

The wing-cases fit perf(‘ctly to tht‘ body, exet‘])t at tlu* li|), so 
as to form an air-tight s})ae(^ between themselves and the hack of 
the Insect; this space is \ililis(‘d as a reservoir for air. When 
the feels tlie m^cessity for air it jisi's to th(‘ siirfaet‘ and 

exi>oses the tip of the body exaetly at the level of the water, 
.st^parating at the same time tla^ alxloiiKm from tlu* wing-i‘ases 
so as to o])en a hroad (hink at th(‘ spot wlnne tin* parts W(‘iv, 
during the Insect’s su])mersion, .so well ln*ld t«>geth(‘r 
and water-tight. The tt‘r- 
minal two ])airs of s}>iracles 
ar(‘ much enlarged, and by 
curving the abdomen tin* 
beetle l)rings tlu'iii into con- 
tact with tin* atmos])her(* ; 
n*sj*irati(jn is (‘ff(*cted by this 
means as well as l)y the store 
of air carried al)out under tlu; 
wing-cases. Tin*- air that 
enters tlie space* leetween the 
elytra and body is shut in 
tln'ie when the Insect clo.s(*s 
the chink and again dives beneath tin* wate‘r. 'Jin; (*nlarg(*ment 
of the terminal stigmata in Dytlsros is exce*[>tional, and in lorins 
nn-re highly orgaiii.sed in other resjM*cts, sueli as ( 't/ln.stf r, tln'se* 
N[>iracles remain minute;; the. presumptieeii bi'ing that in tliis 
ease respiration is carried em aliimst entire*ly by means ol the* 
supply the Insect carries in the .space* b(*twee*n the elytra and the* 
ba.se of the alidomen.^ The structure* of the Iremt lo<»t of the* male* 
Ihjfiscus, and of many other wate*r-be‘e‘tle*s, is highly re‘markal)le*, 
the foot being dilated to form a palette eir .sauc(*r, ce>ve*re*el ]>ene*alh 
l»y sucker-like structures of great delicacy ami la'iiuty ; by the; aiel 
of these the male is enahleel to retain a positieeii on the lemale lor 
many hours, or even elays, togethe*r. Lowne has shown that the 
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'.<7. or s\viiniiiii)g-l»*^( of i'lihlshr 

i l ijnnu'ttit i»s, A. 'l ilt! wJiolc leg di't.icluMl ; 

B. tin* nio\Ml>l<; ji.'irts ill tin* striking |)osi- 
tioii. n, Cuxa ; troi'lianliT ; c', lemur ; 
ti1>i.'i ; l;ist joint of t.ir.sus. 


' For niaiiy particulars as to respiration ol Jhjtiscus, and pf^culiantie‘s ol thn 
larva sec Miall, Aquatic Insects, 1895, pp. 30, etc. (In the ligure given on jn hO 
the large stigma on the terminal segment of the alxlomeii is omitted, though it is 
I' ferred to in the text.) 
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suckers communicate with a sac in the interior of the foot contain- 
in<r fluid, whicli exudes under j)ressiire. As the portions of the 
skehitoii of the fenisle on whicli these suckers are hrouglit to 
bear is fi’equently (Mjvered witli pores, or minute i)its, it is prob- 
^ibl (3 that some correlation ])etween tlie two organisms is brought 
about by these structures. The females in many groups of 
])ytiseida(j ])ear on tfic* up])er surface of the body a peculiar 
S(ad[)ture of various kinds, the exact use of which is unknown; 
ill many s|)eci(*s tiuui* ar(3 two forms of tlie female, one possessing 
this pieuliar scul[)ture, tlie otIi(‘r nearly, or (juite, without it. 
The larva (3 of Dytiscidae differ from those of Carabidae chiefly 
by the structure of tlie mouth and of the abdomen. They are 
(‘xcessively rapacious, and are indeed almost constantly engaged 
ill sucking tlui juices of soft ami small aipiatic animals, by no 
ni(‘ans excluding th(‘ii‘ own kind. Th(3 mode of suction is not 
thoroughly known, but so far as the didails have bemi ascertained 
they are correctly described, in th(3 work on ji([uatic insects, by 
Professor Miall, we ha.v(3 pr(‘viously leferred to; the niandild(‘S 
are hollow, witli a hole near the tip and another at tlu3 base, and 
being sharp at the tips are thrust into the body of a victim, and 
then by their closure th(3 other jiarts of the mouth, which are 
very beautifully constructed for the purpose, are brought into 
litting mechanical positions for completing the work of eni])tying 
the victim. Nagel states that the larva, of />////, sr/os inji'cts a 
digestive fluid into the body of its victim, and that this fluid 
rapidly dissolves all the more solid parts of the prey, so that thi‘ 
rapacious larva can (‘asily ahsorli all its victim except the 
insoluhle outer skin. The abdomen consists of only eight 
segments, and a ])air of terminal processes ; the stigmata are all 
more or less comphdidy obsolete — according to species — with the 
exception of the pair on the eighth segment at the tip of the 
body ; the terminal segments are fre({uently fringed with hairs, 
that serve not only as means of locomotion, but also to boat the 
pair of active stigmata at the surface when the creature rises to 
get air. Althougli the larvae of l^ytiscidae are hut little known, 
yet considerable diversity lias already been found. Those of 
ILfpJvydrus and some species of Hydroporus have the front ot the 
head produced into a horn, which is touched by the tips of the 
mandibles. 

Dytiscidae are peculiar inasmuch as they appear to flourish 
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])e8t in the cooler waters of (lie earth. J^ipland is one of tlie 
})art.s of Europe ricliest in Dytiscidae, and tlu‘ profusion ofs|HM‘ies 
in the tropics coinpa red with those of Eun)pe is not lU'arly so 
great as it is in the case id most of tlK‘ other familit's of 
Coleoptera. About 1800 s})eeit*s are at present known, and we 
have rather more than 100 species in Eritaind 

Series III. Polymorpha. 

ntrnnar fTrquentl 1/ ntht r tlnchrr nt fhr tij) {rhn'irorn) or srrrnfr 
olomj their unirr edtje (^rrrrieorn) : tmt there ejm rooterr, or 
‘Well as the niiniher of joints in the foot ami other points, art' 
eerij rariahle. 

Upwards of fifty families are ]>Iaced in this sia’ies : many of 
thes(* families are of V(*iy small extent, consisting of oidy a fi'w 
s])(‘eies ; other families of the series are mueh laigei’, so 
tliat altogether about 40,000 sjxries — speaking broadly, about 
on(‘-fourth of the (.'oleoptera. — are ineluded in the seiies. AVe 
ha\'(‘ already (p. 189) alludisl to the fact that it is foiineil by 
(ertain conventional seiles, ( 'lavicoi-nia, Serricornia, etc. united. 
b(‘caus(‘ it has hitherto jiroved impossible, to deline them. 

Fam. 10 . FaUSSida6. — Antennorifr.etraio’dinori/Jorin, nsnolli/ 
t n'o-fointei/ , sonieti ines si.r- or ten-Joi ntod, Kh/tra rlo/q/ote, hnt trnn~ 
cate hehind , leari n(/ the lajffidiiun csjHtscd. Ta m Ji ee-joi nted. The 
Taussidae have always l)een recognised as anioiigst the most 
remarkable of l)eetles, althougdi tliey are of small si/.e, the* larg<*sl, 
attaining scarcely half an inch in length, d'hey are found only 
ill two ways; either in ants’ nests, or on tin* wing at night. 
They apparently live xvxclusively in ants’ nests, but migrate 
much. Taussidae usually live in the nests of terrestrial ants, but 
they have been found in iie.sts of Crcniostoqastf r in the spines ol 
A/‘(aaa fistuh^sa. They liave thr^ ]>ower of disdiaiging, in an 
ext)losive inanner, a volatile caustic Iluid from the anus, which is 
said by Loman to contain free iodini*. Their relations to the 
ants are at present unextdained, though much attmition has been 
given to the subject. When ol»served in the nests they frc*(pieiitly 
uppear as if asleep, and the ants do not take much notice of 
tliem. On other occasions the ants endeavour to drag them into 
the interior of the nest, as if desirous of retaining their company : 

^ For classification and structure see Sharp, “On Dytiscidac,” .S«. 7'rans, 
loihlin Soc. (2) ii. 1882. 
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tlie Fiamiis tlieii iiiiikes no resisUnce to its hosts; if, however, it 
be touelicd, even very slightly, by an oliserver, it immediately 
Ixmibards ; tlu; ants, as may be imagined, do not approve of this, 
and run away. Nothing has ever been observed that would lead 
to the belief that the ants derive any benefit from tlie presence 
of the I’aussi, e.xcept that the.se guests bear on some part of the 

l„,dy fre([uently the great impressions on thepronotum — patches 

of till! peculiar kind of pul.escence that exists in many other kinds 
of ants’-nest beetles, and is known in some of them to secrete a 
substance the ants are fond of, and tliiit tlie ants liave been seen 
to lick tlie beetles. On tlie other hand, the 
l‘aussi have lieen observed to eat the eggs 
and larvae of the ants. The larva of Fc 
is not known,' and liaffray doulits whether 
it lives in the ants’ ni'Sts. There are about 
200 species of Faussidae known, Africa, Asia 
and Australia lieiii^^ their chiet countries ; 

0110 spocios, Javiet'if is not iiucuinnioii 

111 tlie Iberian peninsula and South France, 
and a single s]>ecies was Ibrnierly found in 
Brazil. The position the fiiniily should 

Pi^j, 98 . — paussKs ct'pha- occupy lias been mueli discussed; the only 
i' ir f which thi*y make any real ap- 

proxiination are Carabidae, ot the grou]> 
Ozaenides, a group of ground beetles that also crepitate. Bur- 
meister and others have therefore placed the Baussidae in the- 
series Adephaga, but we follow Ihillray s view (he being the inost 
recent authority on the family),' who concludes that this is 
an anomalous group not intimately connected with any other 
family of Coleoptera, though having more atlinity to Carabidae 
than to anything else. The recently discovered genus rroiu- 
jMCHssns has eleven joints to the antennae, and is said to come nearer 
to Carabidae than the previously known forms did, and we may an- 
ticipate that a more extensive knowledge will show that the family 
may tind a natural ydace in the Adephaga. The description ot 
the abdomen given by Eaflray is erroneous ; in a specimen of the 
genus Arthroptcrus the writer has dissected, he finds that there 

’ Descriptions of larvae that may possibly be those of Paiis.sids have been pub- 
lished by Xambeu, Ann. Soc. Linn. Lyon^ xxxix. 1892, p. 137, and Krichson, Arch. 
' Xatnnjesch. xiii. 1847, p. 27;". 

- Arch. Mus. Paris (2), viii. and ix. 1887. 
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are five ventral segments visil)le along tlie middle, six at the 
sides, as in the families of Adejdiaga generally. 'I'heri' is said 
to l)e a great difference in the nervous systems of Caral.iiiae and 
raus.sidae, but so little is known on this jioint tliat we cannot 
judge whether it is really of importance. 

Fam. 11. Gyrinidae {WhMini,, h,yn,-s).—AHtaina,- ,rn, 

An.rt; foirr q/.; ; mi,/, Hr. „„,/ hn,,/ /,■,,, /„n„ in,, l,r„„',/ 

,„„/,//, -r ; „/„/„„„■„ vit},. m.,-s,;jmen(.~, ri.v/,/,' thr mi,/,//r, 

„/„„,, sl,/e. TIuxso Insects are known to all from their lialiit 
of floating lightly on the surface of water, and performing graceful 
cniiiplex curveH round 
one another without 
(‘ollidin^f ; yometiiiu's 
tlioy may 1)(3 mot witli 
in j^roat congrooations. 

'I’hey are a<lmira])ly con- 
.striK'tod Tor tliis imnlo 
ot wliicli is coiu- 

])arativi:*ly rare in the 
I usect World ; the 
I rydrometridae amoiiLfst 
the Inigs, and a small 
iiumlier of different 
kinds of 7)i])tera, beini^ 
the only other Insects 
that a^re devoted to a 
life on the surface of tlie 
waters. Of all these, 
f gyrinidae are in their 
construction the most 
adapted for such a 
career. They are abh? 
to dive to escape dangm*, 



Flfi. 00. — A. Larva of (iifrtniis (after ScliitMlIj?) ; B, 
uiMler .siae of fiifrimis s\\. (after ( oui^'lltainT). ], 
rrostcrnuni ; ‘J, anterior coxal cavity ; .'L ineso- 
tlioracio cjii.sterimiii ; 1, iiieso»*|iiiiieion ; ft , idc.so- 
sternmn ; t!, inetathoracic cjiisteniiiiH ; 7, JiiiiMIe 
coxal cavity; S, ijieta.vteniiim ; 0. liinil coxa; 10, 
ventral se^Mnents. [N.H. — 'I’lie lir.st ventral M*;;nient 
really < on.si.st.s, at «‘arli siil**, of two sej^rnents nniteil ; 
this may be aistinctly .seen in itiiiiiy (yvrini<Iae. J 


Hid they then carry with them a small supply of air, but do not 
^tay long beneath the surface. Thtu’r two hind jiairs of legs an* 
beautifully constructed as paddles, exjianding meclianically when 
moved in the backward direction, and colla])sing into an extremely 
^mall space directly the resistance they meet with is in the otluT 
direction. The front legs of these Insects are articulated to the 
thorax in a peculiar direction so that their soles do not look 
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downwards l)ut towards 0110 another ; lienee the sensitive ad- 
hesive suiTaej; used during eoupling is plaeed on tlie side of tlu‘ 
foot, forming thus a false sole: a reniarkahle modilieation other- 
wise unknown in Insects. Tliey lireathe chielly liy means of the 
very larg(i nietatlioraeie spiracles. 

Tim larvae (Fig. {)[), A) ani juirely arpiatic, and are liighly 
modi lied for this life, being elongate creatures, with sharp, 
maiidihles and niiui alxlominal segnumts, each segment bearing 
on (‘aeh sid(^ a tracheal branchia ; thesci gills assist to some (‘Xtent 
in locomotion. Tlu' stigmata are quite obsolete, l)ut the terminal 
s(‘gment Ixsirs lour proc(‘sses, oiu^ pair of wliich may be looked on 
as (‘i‘rci, th(‘ otlier as a yjair of gills corn‘s])onding with the pair 
on each of the pr(‘C(Mling si^gnuaits. The mandibles are not 
suctorial, but, according to ^Feinert, possess an orilic-e for the 
discliarge of tlu; s(‘er(‘tion of a mandibular gland. (lyrinidat* 
ar (5 chielly carnivorous in l)oth the larval and imaginal instars. 
Fully bOO s[)ceies are known ; they mv. generally distributc'd, 
though wanting in most of the islands of the world exc(‘pt thosc^ 
of large size. Tie* finest forms are the Brazilian and 

the y*er/’e/’A///a 7 / a.s of tropical Asia.^ In llritain we have nine 
sp(‘cies, ('ight of on(‘ of Orniitc/i H ; tlu* latter form is 

rarely sihui, as it hides during the day, and performs its rapid 
gyrations at night. 

The ( Jyriniilai*, aw oiui of tlu* most distinct of all the families 
of Coleo[)tera : by some they are as.sociated in tlie Ade|)hagous 
series; but tluy have litth* or no atlinity with the other mem- 
bers thereof. Without them the Adephaga form a natural series 
of evidently allied familites, and we consider it a mistake to forct^ 
the (ryrinidjie therein becau.se an objection is h-lt l)y many tax- 
onomists to the maintenance of isolated familie.s. Surely if 
there lire in nature some families allied and others isolated, it is 
better for us to recognise the fact, thougli it makes our classifi- 
cations look less neat and precise, and increases the difficulty of 
constructing tables.’' 

Fam. 12. Hydrophilidae. — Tarsi Jhr -Jointed, the first Joint 
in many cases 8 u stnall as to he scarcely evident: antennae 
short, of less than eleren Joints, not f I form, hut consist iny of 

^ For classification aiul monograjfii of the family, see Rcgimbart, ^Inn. Soc, cut. 
Feancr, 18S2, 1883, aiul 1888. For a catalogue, Severin, Ann. Soc. cut. Behjiquc, 
x.wiii. 1889. 
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////VO <f h(fs,fl part i>f anr ar f,ra rli>n>ia(r joints, an inftr- 

nattiaff' part aj t n'o or mta'r s/nft/l juint.'i, it nd itn apical part of 
htrip r (///• at a up ratr hrittalrr) Jai /its, tr/iic/i arr p/fhcsccnt, t/ir uth/rs 
hi t/uj harr. Oatrr h^hr of /mtxlllar ns/dtJItf caniplcx, hut not at 
all p<tlpij\>nn, natj Utarp palpi uftrn rrrp hnip ; the parts of the 
hthiuni /nurh roncntlnl hch i ml thr nuntn/n, thr lahial palpi nr/f 
niilrlp St'j/a rated. /[tml ro.ntc r.itrnd/np the /I'itlth (>f tin’ 

hoilp, shorl, thr ta/nina interior small in. co//i jmriso/i vith the 
htnumt rrterior. Ahtlonirn i>/ ji rr risihir srpmrnts. 'Flu' ||v«lio- 
}»hili(ln(* ;ire ;ui t'xtnisive laiiiily (»f‘ inial 1 lact i ve in ('flours 

Jiinl a}»|)navanc(‘, ami much uc^IccIimI hy cnllcctois. A laim‘]>art 
of lli(‘ family live in water, llmu^uli nmst of lh(*ni lia\c only 
tcchle ])owi‘rs of a(|uatie locomotion, ami the hectics a|>j>cai‘ 

chictly lo (l(‘vot(‘ their attention to <‘c<»nomisim.- the stock of ;iir 
each imli\i(liial (ariies about. "I he hest known lornis ol* the 
lamily are the s])(‘ei(*s ot Updroph d ns. '\'\u>y me, liowever, \ ei\- 
<‘xee|>lional in many res])ects, and aiv far more active ami yw- 
daeeous than most of lh(‘ other hnins. .Much has hecn written 
about //ptiroph d ns j//crns, {)\io. of th(‘ ]aru(‘sl. of Ihitisli lu'ctles. 
Ihis Insect breathes in a most ])(‘enliar mannm’: t he sju'iaeles 
ale |»laeed near hands ot dedicate ])uheseene(*, foiniim^ tracts that- 
<‘\'t(‘ml the whole. length (jf the* body, and in this j>artienlar 

S])ecies e<»ver most of tin* umh*r Siirfaea* of the* body; these 

velvety tracts re'tain a eoatino of air (*ven wlx'ii the* Insect is 

submerevd and moves (luiekly thnm^h the water. It weadd 
apj/ear rather diltieult to invent a im‘(dianism to su]»|d\' these 
tracts with fresh air without the* liisool hM\in.Lt the* water; but 
iie\erth<*less such a mechanism is ]u-o\ided b\' tin* ant(*nna<* (»f 
tlu^ beetle, the ti'iininal joints of which form a ]mbeseent s((»o)), 
made by some* lon; 4 ;er hairs into a. fnnm’l sutlieienth' lai'^^e t*/ 
e'onvi*y a hubbU* ot air. 1 la? Insect i hcrcibre ri.ses t«) I la* sur- 
laee, and hy means of tla*. antennae, whi( h it ex|K>ses to tla* nir, 
obtains a supply with wliieh it surrounds a lar^a- part of its 
I'ody; for, aceordin^^ to Miall, it carries a supjdy on its back, 
under the elytra, as well as on its vential surface. From tlie 
writers own observations, imale many years nmt, he ineliia's to 
the opinion that the way in whicdi tla* Ifpd rnpkdns uses the 
antennae to olitain air vari(*s .somewhat accordiiiLt to eircumstanees. 

^rany of the memhers of the sulc family Hydrophilid(*s eon- 
J^tiuet egg-eoeooiis. In the ca.se of llpd rt/phdns pirens^ tiar boat- 
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like structure is providrMl witli a little iiiast, wliicli is supposed l)y 
surue to be for tlie ]>iirj)ose of securing air for the eggs. Jfr/o- 
chares and SprrchciL'i (Fig. 100) cany the cocoon of eggs attaclied 
to their own ))odies. rh ilydrus constructs, 
one after the otluu*, a nuinl)er of tliese 
egg-bags, eacli containing al)Out lit‘t(‘eii 
eggs, and fixes each liag to the leaf of 
some acpiatic ])lant; the larvae as a rule 
batch sp(‘edily, so tliat the advantage of 
the bag is soiiu'wliat proldematic. 

The larvae^ of the aquatic division of 
the family liave been to a certain extent 
studied ]y Schiodte and others; those of 
tb(‘ Sphaeridiides— tlu‘, tenvstriiil grou[> 
of the family — are l)ut littli' known. All 
tlie larvae S(M‘m to lx; ])r(‘daceous and 
carnivorous, (‘V(m when the imago is of 
vegetable -feeding halats ; and Dumeril 
stati‘s that in .Hydrous eurdhoidrs the 
alimentary canal undmgo(‘S a great 
change at the ])(‘rio(l of metamor])bosis, 
ruptured and some of the becoming very elongate ill the adult, 
eg;.;s escaping. though ill the larva it was short. The 

legs are iievtu' so \vell devidopini as they are in the Ade\)haga, 
the tarsi being merely claw -like or altogetluu’ wanting: the 
mandibles are iu‘vc‘r suctorial. The respiratory arrangements 
show much diversity. In most of the llydrophilides the process 
is carried on by a pair of terniiiial spiracles on the eighth 
abdominal segment, as in Dytiscidat*, and these are either 
exposetl or placed in a respiratory chamber. In JJrrosus the 
termimil stigmata are obsolete, and the sides of the body bear 
long branchial tilanients. Cussac says that in ^Sju'ndicus (Fig. 
101) there are seven pairs of abdominal spiracles, and that the 
larva breathes by yiresenting these to the air ; ^ but Schiodte 
states that in this form there are neither thoracic nor alidominal 
spiracles, except a pair placed in a respiratory chamber on the 
eighth segment of the abdomen, after the manner described by 
Miall as existing in Ifydrohius, No doubt Cussac was wrong in 
supposing the peculiar lateral abdominal processes to be stig- 

' Ann. Soc. cut. France, xxi. 1852, p. 619. 


Sjicirhcus ('mar- 
ijiiiiUiiit 9. Britidu. A, 
Upper sui'l'iU't' of beetle ; 
B, under surfaw of alido- 
lueu. with tlie egg - sac 
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inatiforous. In Jjcrosus tliere aiv })aU*lu‘s of aiTifcrous, iiiiinito 
])ubescenee on the body. The pupat^ of IIyilro]>liilid(‘s n‘jH»se on 
tlie dorsal surface, which is ])rot(‘cted Ijv 
s])iiious processes on the proiiotinii, and 
on the sides of the abdomen. 

We liave already remarked tliat this 
is one of the most neglected of tla^ 
families of CV)k‘optera, and its elassili('a- 
tioii is not satisfactory. It is usually 
divided into Hydrophilides ami Sphaer- 
idiides. The Sphaeridiides aiv in large 
]iart terrestrial, but tluur separation from 
the purely aquatic Hydrophilidi's cannot 
he maintained on any grounds yet ]»oint(*d 
out. Altogether about 1000 sjiecues of 
Ifydrophilidae are known, hut this pro- 
bably is not a tvnth ])art of lhos(‘ exist- 
ing. ill Ih'itaiu W(‘ hav(‘ lUNirly ninety 
s]>(M'ies. Some taxonomists treat the 
fimily as a series with th(‘ nam(‘ IVdpieornia. The sm-ies IMiil- 
hydrida ot older authors included these Insec'Is and the Tarnidae 
and }[etero('eridae. 

Fam. 13. Platypsyllidae. — This consists of a single sjH^cies. 
Tt will be readily recognised from Fig, 102, atttmtion being givt-n 
to the peculiar antenmu*, and to the fact that th<* mentum is tii- 
l(»bed l)ehind. This curious 8j)(‘ci('S has beiui found only on tin*, 
beaver. It was first found by llitsema (»n Amei'iean bea\eis 
((/((star ca/iadrftsis) in the Zool(>gical (iardens at Amsterdam, luit 
it has since been found on wild l)eavers in the Ithone in Franei! : 
in America it ap])ears to be commonly distiibuted on these 
animals from Alaska to Texas. It is very remarkabh* that a 
wingless parasite of this kiml should be found in both henii- 
s})heres. The Insect was considered by Westwood to lx* a se]>arate 
Order called Achreioptera, but there can }>e no doubt that it is a 
beetle. It is also admitted that it shows some ])oints of resem- 
blance with Mallophaga, the habits of which are similar. Its 
Coleopterous nature is confirmed by the larva, which has lx*('n 
described by both Horn and Kiley.’ Little is known as to the 
food and life-history. Horn .states that the eggs are placed on 
' Horn, Tr. Arncr. cut. Soc. xv, 1888, ]». 2‘i ; Riley, Jnncct JAfe^ i. ji. /iOO. 
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tlui tskiu of tli(i l)eMV(_‘V aiuon^st the dense.st hair ; the larvae move 
witli a sinuous motion, like those of Staphylinidae. It lias heen 



Fni. 10-2. - rasti.ris. A, KpiKT sia«' ; B, lower side, with le^s of one side 

removed ; C, antenn.'i. (Alter Westwood.) 

suo^’ested that the Insect feeds on an Aearid, /^rhizocKriniS 
inliuju if(J I ; others have supjiosed that it eats scales of epithelium 
or hairs of the bc'aver. 

Fam. 14. Leptinidae. — Anfrnnae 
rather Aon/, flevrn-jointed, without cluh, hut 
a little th icker at the e.vtre/niti/. Eyes (d>sent 
or i)u perfect. Tarsi Jlre-joi uted. Elytra 

quite eonriuy ahdo)ue}L Meutuui iritk the 
posterior auyles Sjdnous/y proto)a/ed. A 
family of only two genera and two species. 
Their natural history is obscure, but is 
apparently of an anomalous nature ; the 
inference that may be drawn from the 
little that is known being that they are 
parasitic on mammals. There is little or 
nothing in their structure to indicate this, 
except the condition of blindness : and 
F.o.i03.-i,^ until recently the Insects were classifie.1 

amongst Silpliidae. Leptinus testaecus 
(Fig. 103) is a British Insect, and besides occurring in Europe 
is well known in North America. In Europe it has been found 
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ill curious places, includiii-* tlie nests of nikv and IminkK'-bci's. 
In .Vnierica it has lieen lound on tlu* niiit* tlieinselvcs l)v I)i. 
hyder, and hy Eih‘y in tin* nests of a eoninion fiidd -mouse, 
touether with its larva, Mhieh, hoW(‘V(‘r. has not Ixaui di^serihed. 
Ihe allied ^luius null tfs is said hy IJilev to li\(‘ on the 
heaver, in eomj)any with 7Y<^///yw/////sd ll has hivn 
that the natural home of tin* is the het‘s nest, and 

that ])(‘r]iaps the lu'etle merely makes use of th(‘ mouse as a 
means ol getting Irom one nest of a hinuhli'-lx'e to another. 

Fam. 15. Silphidac. — Tin' nnntunt /s uxmtllji a / r(f /isi'f /'sr 
Ithifr, huritn/ ni Jmnf a ineinhrmumx li f/jiaf/lof/ irhirh hrnrs fhr 
and i in inaVnitrUj In h ind fhnn tin' so-rallnl 
laldlnd Injula. I In' anlt'rnn' ctij'ar a/u' ranh'id and can f nf nans : 
jn'athararie rjilnirra and Cjd^tenat not distinct. I'isihic ahdann- 
nat segments nsindli/ Ji rc, hnt sametimes an! t/ /one. ar as many as 
S' n n. I (( C^t J CCfj^nc idly Jl rc-jai nted ^ hnt ajtcn irdh n/ic jai nt Irss. 

Li yt ra usually carenny the hady and free id the tiys^ hut anasiau- 
ally shorter than the hady, anil eren truncate Inhind sa as ta f.ejmse 
/ram one ta/aur af the dorsal jdates ; hut there are at least three 
dorsal plates in a membra nous condition at the hasr of the ahdomen. 

1 hese l)eetl(‘s ai'i* extremely div<*i’se in size and foi iu, sonii* being 
Very minutcy otlau’s u})Wards of an inch long, and thei(* is also 
eonsideralile rang(‘ of structure. In this taiiiily aiv included 
llie l»uryiiig-l)e(*tles (Xeero/dna'ns), so well known fiom their halut 
of making excavations und(*r the corpses of small \'(*itehiatos, 
so as to bury tlieni. ilesides tlH*s(‘ an<l Sdphay tla* loving 
('arrioii- beetles, the lamily includes many other very diflen-nt 
lorms, amongst them l)eing the larger ]>art of tlie ea\ (*-l)e('t les 
of Europe and Xortli America. These bidtaig mostly to the 
genera JJidhyseia in Europe*, and Adelojts in A'orth uVmc'riea ; but 
ol late years quite a crowd of th(*s(* e'yeless eave-beetles oi‘ the* 
group Leptod(*rini have lieen discovered, so that the EurojM an 
catalogue now includes about 2b genera and 1 bO s])eei<*s. The* 
•Species ol the genus (Jatopomorphus are found in the* nests of 
‘‘tuts of the genus Aphaenoi faster in the Mediterranean region. 
•'Scarcely anything is known as to tla* lives of citht*r the cave- 
•Silphidae or the myrinecopliilous I'orms. 

The larv ae of several of the larger forms of Silphidae are well 
known, fmt very little has been ascertained as to the smaller forms. 

^ In^cd Life, i. 1880, pi-. 200 and 300. 
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Those of the l)urying-])eetles huve spiny plates on the back of the 
body, and do not resemble tlie other known forms of the family. 
Tile rule is that the tliree thoracic segnumts are well devehjped, 
and that ten abdominal segments are also distinct; the ninth 
al)dominal segment bears a pair of cerci, which are sometimes 
(dongate. Oftiui the dorsal plates are liartler and better developed 
than is usual in Coleopterous larvae. Tliis is especially tlie case 

witli some that are en- 
dowed with great powers 
of locomotion, sucli as aS'. 
ohscunt (Tig. 104). Tlie 
food of the larvae is as a 
l ule (hn'ornposing animal 
or vegetable matter, but 
some are ]>redaceous, and 
attack living objects. 
The larger Siljfha larvae 
live, like the Xrern- 
phon/fi, on deeom])Osing 
animal matter, luit run 

Flo. 101. — A, liiU'v.a of Silpinf ofiscKi’K. Etiropt.*. about to S(,‘ek it’, lieiice 

(Alter Sciiio(ito). B, iUv/n<ip/n!,i maiiv sitecimeiis of sonii* 

.‘VustruliH. , 

of tlu‘se large birvae intiy 
soniidiiiies bi‘ found amongst the bones of a very small detid bird. 
We have found the hirva and imago of S, thoravica in birds’ nests 
containing dead iu‘stlings. aV. atmta and S. Inn'ujata imike war 
on snails. aS^. eve enters the houses in J..;iplaiul and ravages 

tint stores of aninml provisions. aS'. opara departs in a very 
decided manner from the habits of its congeners, as it attacks 
beetroot and other similar crops in the growing state ; it is 
sometimes the cause of serious loss to the growers of beet. The 
larvae of the group Aiiisotomides are believed to be chietly 
subterranean in habits; that of A. cinnamomcn feeds on the 
trulUe, and the beetle is known as the trulHe-lieetle. 

The number of species of Silphidae known must be at present 
nearer 000 than 800. Of these an unusually large })roportion l)e- 
long t(^ the European and North American regions; Silphidae being 
apparently tar from numerous in the tropics. Eather more than 
100 species are natives of Britain. The family reappears in con- 
siderable force in New Zealand, and is probably well represented 
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ill South Australia aiul Tasmania. The luo.st iviiiarkahle lorm 
known is perhaps the Australian ireiius (I’ i,-- 104, !> '. 

TIh‘ classilieation of the family is due to Dr. Horn.* Tlu‘ 
only ehangii of importance that has sinee hem sug-Liested is 
tht^ removal of S/thacrUi'.'i from this family to SynUdiidai*. 
Anisotomidae and Clamhidae havt* hem considered distinct 
families, hut are now included in Silphidae. 

Fam. 16. Scydmaenidae. — Mi/tu/r I/isnififtllird to Sili)hi</ar, 

hift iCitJi the h ind C{>, !'((('. sejnn'tffed, tnid tln'J/nwt.'i of’ (hr nfr>i voonirr ; 
the fiu'Si ((ve fi re-joi nfed ; the numtu r of nsthle (dxlonn it<d st (/nients is 
sir. These small het‘tles are wiilely spnNid over thi‘ cart li’s surf km*. 
ami about 700 species are now known, of which W(* have about a 
score in llritain ; many live in ants’ m‘s(s, hut ])rohahly usually 
rather as intruders than as giiests tliat hav(‘ friiaidly relations 
with their hosts. Xothinit is known as to tlaur lif '-historii's, hut 
the food of the imai,^), so fir as is known, consists of Aeari. Mostit/ns 
is a very aberrant form, found in moss and (K‘ad lea\(*s in Southern 
Kiiro[M*. Hy means of Jjnfthi/nes the fmiily is hi’ouniit v(*rv near 
to Sil])hidae ; Dasey, liow(‘ver, considers JirotJi i nos to heloiiLj to 
Stai)hylinidae rather than to Scydmaenidae. The South Kuropean 
L>'l^t(unf(stn,r is remarkable on account (»f the shuidei’, loii;..r, •'^iekk*- 
shaped mandil)les. The Oriental ^mnius (didims is tin* largest: ami 
most remarkable form of the fimily ; it has a very sleml(*r neck 
to its liroad head, and is more than a (piart»*r of an inch Ion, o'. 

Fam. 17. Gnostidae. — Minute Insirts v'ith thrrf-joiiitrtl 
u nft'/i re-jointed tursi, a nd three opjiurent rent r<d seifmnits^ the 
first of u'hieh^ hoieever, is ehnKjote^ and eo/tsists of three united 
[dofrs. Ebjtr(f entirehj corerin<j the ufter-ttod if. The fiinily con- 
sists of two spec.'ies which have been fmnd in the ni'sts of ants, 
of the ^miius C re tnastotf aster, in r»razil.“ 

Fam. 18. Pselaphidae. Very smalt Inserts; the et fft r(t murh. 
ahhre riated, usually leaciny as mueh as half the afidumeu u neorered ; 
the maj:iUf(ry p(dpi usjadly yreatiy derelopeif and of a raraty of 
reynarkalde forms f the seyments of the ahihunen. not more than 
seren iti number, u.'ith little or no pou-er (f morenient. Tarsi nuth 
not more than three joints. These .small t V>h*optera mostly live in 
the nests of aiit.s, and present a great diversity of extraordinary 

* 7V. Anver, ent. Soe. viii. 1880, pp. 219-321. 

‘ Westwood, Tr. nit. Soe. Lomlon CS.^.) iii. 18o.O, p. 90; asmanii, A'nt. 
V rzeichniss Mijrmekoph. Arthrojjod. 1894, p. 121. 
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sliajx's, and V(*iy peculiar .structures of the antennae and niaxilJarv 
[)a,lj)i. Owiii^jj to the con.solidation of .some ot its segnient.s, tlui 
a,l)domeu fnapiently ap])ear.s to have less than tlie usual numl)er. 
In th(^ curious suh-family Clavigeride.s, the antennae may liave 
the joints I'ediuM'd to two or even, to all appearance, to one ; the 
tarsi sutler a similar nMluction. There are aliout 2000 species of 
Pse]a.pliida(i known ; many of them liave never betui found outside' 
the ants’ lu'sts ; very little, howt'Ve'r, is known as to their natural 
history. It is certa,in that some of them excrete, from little 
tufts of })(‘culiar puhe.seencei, a substance that tin; ants are fond 
of. Tile s(‘cr(‘tory patches are found on very different parts of 
th(^ body and appemdages. Ohnuf/cr is fed by the ants 

in the .same. \vay as these social Tnsi'cts feed one another ; the 
(lariiirr lias also been .seiui to i*a,t tlu' larvae of the ants. They 
rid(‘ aliout on the backs of the ants whi'ii so inclined. The 
faniily is allied to Sta])hylinidae, but is easily distinguished by 
the rigid abdomen. Only <>ne larva — that of Chcmnuni hitnhrr- 
rulafit Hi - — -is known. It appears to be very similar to the larvai' 
of Staphylinidae. The best account of classitication and structuri' 
is that given by ]\I. Acliille Kaifray,^ who has hini.self di.scov('red 
and descrilied a largo ])art of tlu^ known species. 

Fam. 19. Staphylinidae.- rrnf Irarlnf/ (thrft)/s 

.s'a//o’ i)f the ((hdofiii iKtl sri/mnds r.^y^e.sv’d, (Oid ('orrmif/ vstudh/ o/di/ 
/if'i) of tJfr, HCff UK' ids. Ahdoinnt, ifstfid/i/ eloiufdte^ inth fni dorsid, and 
Sf'rni or c'nfht rndral sri/inrids ; of ihr Itdlnr si.r dr srrrn are a. snail if 
id'posed f the dorsal plates as hard as the ventral, ej'eejit soinet i mes 
ui the rase if the first tiro sei/inents; the seff/nents rerif inohllr, so 
that the (dnloinen ran be envied npn'ards. The nninbrr of tarso! 
joints rerij rariahle, often jl re, but fretjnently as fen: as three, and 
not ((lira I/s the same on all the feet. Staphylinidae (formerly called 
llrachelytra or Microtiti'ra) is one of the most extensive of even 
the great families of Coleoptera ; notwithstanding their diversity, 
they may in nearly all cases be recogni.sed by the more than 
usually mobile and uncovered alidomen, combined with the fact 
that the parts of the mouth are of the kind w’e have mentioned 
in Silphidae. The present state of the classification of this 
family has been recently discussed by Ganglbauer.“ At pre.sent 


^ ViCW cut. f rone. ix. ISOO. 

I(ic Kofrr von Mittdeuropa : II. Familicnrdhc, Stophylinoidca. Vienna, 1S95 
and 1890. 
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iilxnit 1)000 .sjHX'ies are known, soint* of which aic niinul(\ whilo 

scarcely any attain a size of nioit* than an ineh in length, our 

coiiinion ]>ritish hlai-k eock-tail, or “ Oevils cdach-horsc Ix'etlc/’ 

Ori/iHi^ olr/i,^, l)(‘in,^- ainonu'st th(‘ laruvsl. ThoiiuOi th«‘ ehlra 

ai(‘ sliort, the win<;s in many fornis are as larm' as (hose cl' 

tin' majority of l)eetles; imk'ed many Staphylinidao are more 

apt at taking ilight than is usual with ( ’oleoptcra : Hk* wings 

when not in us(‘ aia* ]>aek(‘d away umlcr tin* short elvlra, 

ln'ing transversely Idhh'd, and othmwisc crunuded, in m (nm- 

plicated hut orderly maniKU-. It is llioiight that llu' ])o\\ci 

of curling up the alulonum is 

(•(iniK'cted with the ]»acking 

away of the. wings after llight : '"X 

hut this is not the easi‘ : lor | ^ ^ v 

though the ]ns(‘ct sometiiiK's ^ ^ \ J 

cxjici’icnecs a dilliculty' in fold- y 

ing tli(‘ wings under tht‘ elytra > i riX’Vx 

after they liav(‘ hetm (*x]>and(*d. j ‘A 

y<'t it ovci’eomes this dillieulty f 'X 

I 'V slight inoveiiumts of tlu* base - 

of the ahdoiiKUi, rather than ^ ^ h s'] ^ 

hy touching the wings with f \ 

tlie ti}). AVliat tin* value of 

this cxee})t ional eondition of / \ 

sliort elvtra and eorneous dorsal / ^ ^ p 

, * A ^ ^ 

iihd(uninal s(‘gments to the , 

. Flc. lO.V -St.ij.liylitii.la.'. A, /Vo 

Insect may Ije is ut present a./CZ/^/.v/z/Vo/./.v. Uritain. (Aiin Srin-Hii.M 
M'lito iiiy,slerii.u.'<. The ImhiO B. Hrii.iu ; c. li). ..r.-e .i.. 

, llirll. (.1 o. y/.V Ulfll so ]-, 

of th(‘ meiiihers of the family 

arc Very varied; many run wdtii great activity: the l(zod is 
Very olteii small Insects, living or de;el; ii gieat many are 
tound in fungi of various kinds, and ]*eihaps eat them. It is 
ill this family that we meet with .some of the most remarkahle 
eases of symbiosis, i.r. lives of two kimls of civjitini's mutually 
ai-commodated with good will. The i-ela lions hr'lweeii the 
^taphylinidae of the genera Atcmchs and Limnr}ni.<(t ^ ami ceitain 
'lilts, in the habitations of which they dwell, are Viuy interesting. 

1 he l)eetles are never found out of the ants’ nests, (»r at any rate 
Hot very far from them. The most friendly relations exist Ijctween 
them and the ants: tliey have patches of yellow hairs, and the.se 
VOL. VI (/ 


/ y\ 


Fic. 10.'*. -St;n>li\ liiii'la*'. A, L.'ii \ ,i "I /V</ 
ImiiliilS iliflilils. IJl it.'lill. (A lirr Srlil-.air. 
B, Hrit.'iin ; C. t i[> <>1 .'lA'i') 

of O. y/.V Uifll M ] 
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apiwircntly sacivti* soiiu* sulistaiice with a ilavoiir agreeahk* to the 
ants, wliieh lick the beetles tVoni time to time. Oil the other 
hand, th(‘ ants feed tlie beetles; this they do l)y regurgitating 
food, at tlie riMpiest of tlu* ])e(‘tle, on to their lower lip, from whi( h 
it is tlien takam by tluj beetle (Fig. 82 ). The beetles in many 
of th(‘ir movmiients exactly resemble the ants, and tladr mode 
of re([U(‘sting food, by stroking the ants in certain ways, is (piiti* 
ant-lik(‘. So ivciprocal is tla^ friendshi[) that if an ant is in 
want of food, the Lonurlm^ia will in its turn disgorge for the 
hemdit of its liost. The young (d‘ the beetles am reared in th(‘ 
iu‘sts by th(^ ants, who atteml to tlumi as carefully as they do to 
tkeir own young. The he(‘tk‘S have a gri‘at fondness for tln‘ 
ants, and pnder to sit amongst a crowd thiu’eof; tliey au‘ 
fond of the ants’ larvai‘ as food, and indeed eat them to a 
very large exUsit, evim when their t)wn young are receiving 
food from the ants. The larva, of Lomech urn, as described l iy 
AVasmann (to wliom we ar(‘ indebted for most of our knowledge 
of this subject),' wlam not fully grown, is very similar to the 
larvae of the ants ; although it possesses legs it scarcely uses 
them: its developnumt takes place with extraordinary ra]>idity, 
two days, at most, being occu])i(‘d in tin*, egg, and the larva 
(’om])leting its growth in fourteen days. AVasmann seems to l»c 
of o\)iiiion that the ants scarcidy distinguish between the beetle- 
larvae*. and th(‘ir own young ; one unfortunate result for tlue beetle 
follows from this, viz. that in the ])upal state the treatment that 
is suitable for the ant- larvae does not agree with the bei‘th*- 
larvae ; the ants are in the habit of digging u}) their own kind 
aiul lifting them out and cleaning them during their meta- 
morphosis; they also do this with the beetle-larvae, with fatal 
results; so that only tliose that have the. good fortune to be 
forgotten by the ants coni})lete their development. Thus from 
thirty J.onu'chasa larvae AVasmann obtained a single imago, and 
from iifty Atemdc^ larvae not even one. 

Many other Staphylinidae are exclusively attached to ants’ 
nests, but most of them are either roldjers, at warfare with the 
ants — as is the case with many species of My rmedonia that lurk 
about the outskirts of the nests — or are merely tolerated by the 
ants, not receiving any direct support from them. The most 

^ J^tnjlcichcndc Studioi nbir A inciscnffds(t\ NijliolV, 1890 ; and Tijdschr. cut. 
xxxiii. 1890, }»}». 93, etc. ; BioL Cciitralhl. xv. 1895, }). 632. 
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rt‘niaik.il)le Stapliyliniihu; Vft, (lisrovcrcii 
.species, foniiini^ th(‘ L^enera (’oroforit aiul 
very swollen alKloiiieu.s, aiul Iiv(‘ in tlie 
llrazil:' very little is, howi^ver, kiaevii 
lari^e and ])owertul Staphylinid, JV/Z^/z/s 
llu‘ nests ot hornets and wasps. It has 
detender of the ]Iynieno]>tera, lait the 


I are sonn* vivipaiiais 
S/u r<f( l( t/n( , lliat ha\ (‘ 
lu'sts ot Termites in 
alxait them. .\ V(‘i\ 
i! u.'i, liw's oid\’ in 
h(‘(‘n SUp])o.sed tn he a 
i‘(‘e(*nt ohs(‘i'\ at ions of 


Janet and Wasmann make it ehsir that this is not the ea.se: tla* 


\ i'llruis lias the ])0W(‘r (d* making itself disaLtiei-ahh* to the 


hornet.s hy some odour, and they do not siM-iouslv attack it. The 
/V//r///,s tinds its nutriiiK'nt in larvae or 


puj)a(M)f th(‘ was])s tliat liave fallen from 
their cells, or in other ori;aiiie refu.se. 

The larva(^ of Staphylinidai^ are. verv 
similar to thosii ol* (Jarahidae, hut tlaur 
leo's are lt*ss pmdeet, and ar(‘ tmaninaliMl 
only l)y a siin^de claw; there is no <lis- 
linet lahrum. Tla^ jtujiai* of .soimi aii^ 
oliteeted, i.r. covered liy a scs'ondary exu- 
diition that glues all the ap]>endag(‘s 
togeth(‘r, and torms a hard coat, as in 
Le])idoptera. We haveah«mt SOU .s]>ecie.s 
'J’Staphylinidae inllritaiigand it is jumh- 
ahlc that the tamily will jirove one of tin; 
most extensive of the Ordiu*. Tt is pioh- 
ahle that one liundred thoirsand specitcs 
or evmi more are at present in existence. 
Fam. 20. Sphaeriidae. — JV/.y 

tm nut r. A nti' nnne d r cm- joi utrd ^ d uhl in (. 
Iff/'Si. til rcr-jot nfrd. Aluhmif n irdh inihf 
tJirre nsihle re/itrii/ si\f/tfir/i/.'>. This family 
includes only tln ee or foui* s[)ecies of In- 



sects iiliout _h^ of aii iinJi haig. JJieyare 

Very convex, and may lie found walking lim. of 


T I ii'linftfrrifX fnsci- 

liriliiiij. A, 

t Iri.s< ( t ; B, 


oil mud. S. iU'Kvoides occurs in our fens. 
•Mr. Matthews considers that they are 
most nearly allied to Ilydrophilidaix” 


jart of ujii'cr siirfjire ; C, 
];irv:i Iroiii side ; D, rroiii 
.'lUove ; E, j»upii ; F, ^viug ; 
G, ij.'tlijr.'il .size of 


Fam. 21. Trichopterygidae. — EHrcnidif mhude: antcanaf'. 


^ Sclii« 3 <ltt*, Ann, ,SVo Xnf. ( 1 ) v. 1857 , ]). 160 . 
‘ Biol, Centr. Amcr. Col. ii. ja. i. 1888 , j». 156 . 
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rhuncorti {Jutmlaml n pira! jninf^ tUirlrr than rniihUc jmnh) ; f<^rsi. 
til rrc-joi Iifrd ; elf/fni snnifflmr,'^ corerinf/ ahdnfttr/i, in othrr cf(sr.^ 
IrnrliKf a cnriahle nutnhcr srpinr /it.'i cxjnmd ; iruujHjrimjrd. 

This family (.'oiiiia’isHS the smaHest Insects; XannscUit f unul Inhii^r 
loo largest Tricliopterygid is 

only j'o (»1‘ an ineh. The small size is not aeeom])anie(l l)y any 
(lege.nei ation of structure, tla; minut(‘, almost invisilile foi’ins, liaving 
as much anatomical complicxity as the la,i‘g(*st Insects. A (uy little 
is known as to tlu‘ natural history. Trohal)!}' these Insects exist in 
all parts of tla^ world, lor we have about eighty species in England, 
and Trichoi)terygidae ar(‘. a])parently numerous in the tropics.^ 

Fam. 22. Hydroscaphidae . — IXtirmrlif m'uiufc ((<iu(d(v Insn-tA, 
urifh. rliuuftflr. (dniotnt'ti. Antennae eKjJit-jointed. ilie other 
cha,ract(‘rs are much the same as those we have mentioned for 
Trichoi)terygida(‘. The family is not lila’ly to come IxTore the 
student, as only thre(‘ or four species from Southern Europe iind 
North America are known." 

Fam. 23. Oorylophidae. — Minnie heetles. 'Idrsi Jon e-jninfed , 
hni (fppenrini/ (tnli/ th ree- joi nfed, nirinp in (he kind jkinf In in;/ 
enneeifled inf the eniarpinnte (e/* notrhed) seeond joint. See J eee 
renfnd se(/fnents. Mn.riltac v'itk onhj inie lol)e, Antennoe oj 

jieeuliae Joem. Idicre are a])out 

t 200 s|)eci(‘s of these little Insects, 

a ^ l)ut the family is apparently r(‘[)re- 
sent(‘d all over the world, Jind will 
_ I l>rol>a1)ly ]»rove to l)e much more 

ahundantly l)y IVrris in thatch in 
a \ France. ]\Ir. Matthews proposes 

to separate the genus Aphemoeeph- 
i (dnii as a distinct family, Ifseiidocory- 

Fio. 107. -A, L:irv:\ of Orthopa'us lopliklac.'* Ill Corylophidae tlie 
B,0 ,^ Mnged with long hairs, 

as is the case in so iiiany small 
Insects: the species of ApJianocephed ns are ratlier larger Insects, 
and the wings are not fringed ; the tarsi are only three-jointed. 


^ Monograpli, Trichopterygia iltustrafn, by A. Matthows, London, 1S72. 

- P'or further information refer to Matthews, An AW/i/ ox Hydroscapha, London, 
1870, 20 pp. 1 pi. ^ ..Inn. Xat. iJfist. (o) xix. 1887, p. 115. 
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S<’ii ph iMnnii > ■ffi/ i- 

<‘i lilt III, Fl'it.’iiii, A 

L.-irv.'i (all. i- r. iris); B 
j»cl(r<t Insect. 


Fam. 24 . Scaphidiidae.— '. n/, ,, roll, on,,- 

ii/ijilinl hi th,- <//■/,-, ■-/...,/// ; hi, 1,1 , I,- //•,(/(, siv/'.sv, 
s. /,„,;ih;/ : ithdoinni with sir s, r, ii risih/,' ,; iil,;,/ 
ii,ilni,i,i,- ,if. th,- ,-rli-,-„ii/i/ „-i/h ah, II, I ji ,■,• J,,i,i/s that h,,;aii,- 

h,;i, Tai-si li,;--j„ii,h;l. Tliis f;niiily .'Oiisisls (ifii 
lew het'llfs that live in fun, ni, and run will) cxlrcinn ra]iiditv; 
tiicy are all small, and nsnally rare in collections. .Some of the 
exotic tonns an* n*iiiarkal)Ic lor tlic (‘x- 
trcnic ((‘iiuity and fragility of (lie ImiLf 
aiiteima(‘, wliieh liuar line liaiix 'Hk* 

Jiuiidier of deserilH'd sjieeie.s dee.s not ;ii, 
pi(‘senl reach 2(J0, Imt tie* taniilv very 
\vi(lt‘ly (listrilmtvd. AVi* ]iave tliivc* or 
four s])eei(‘s in liritain. All wc* know of 
the larvae is a description of (hat of 
X'cyd/ /.se///e, (fiidririini Hi hy P‘*i'ris ; ^ it is 
like the larva of StapliA’linidat*, tluu-e aie 
nine ididoniinal st^ouK^nts in addition to a 
\<*ry short, hmad }>s(‘udo])od, and very short 

^''‘t'*‘i. 1 Ids larva leeds on a]Ltaries ; it- u<ies t lirou^^li it s de\'e]n|i)iiont 

in ahout tlinu; W(‘(‘ks ; nnliki* the adult it is not \erv aeti\e. 

Fam. 25. Synteliidae. - A nt i' H im (' v! (t c HU r H , h'iIJi rt rtf lni'ifr 

ihih: U'itll hjf iHufliiff (1 ml fin' iiit/'ls liiifiiml //, t j niKstil , 

J’i'iihI l‘n,i‘(H’ f t'H US L'l'l'SC. AIkIo HH' H H'll}( (I I't' r/Slhlc Si' till'd! StiffiH tl/s^ 
di}il t’HfJif II/' HlHi'iliH'Sdl^fliC. lidSd/ fiiii/'iif i''}i h}i d/'i‘ Si/tii-rn/'iHuii,^, 

This ianiily inelinles only li\e species; its i l.is- 
sifieation has oiven rise to niiieh <liff(*rruc<; 
of o])inion. A\'e have, aflei' eonsidcint ion 
of all its eharaeteis, I'stalilished it as a 
distinct family ' alliod to Silphidar. The 
]K*rfeet InsiM'ts live on the sa]» runniiiLf fouii 
trees: l.mt nothin^ el.se is known of th»*ij- 
natural history. Ijk«* so many othms of 
the veiT small families of a1»errant ('(»Ie- 
o])tera, it has a vmy wido dislrihut ion ; 
-si/iifditi vest- 1 icing IVmnd in Hastern Asia and 

Me.\ico. (From ^Mexico, while the suh-faiiiily S])haeritid<'S 

‘til , ( i iiti. ' 1 ' 1 

oeeurs, as a single sjH'eies, in hurojie ami 
^<'ith America. The earlier instar.s are unknown. 



f-u/'Vis dc Crih'opttrcs, 1 S7 8, ]». 1 1 ^I'l. i. - ///></. t ', atr, rl nil r. Cut. ii. {•!. i. j». 


i:ts. 
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Fam. 26. Histeridae.- — Vrru ronijuu't hpf/les, iriflh Tcry lidrd 
infrtfH/iiraf, siru/i, hrnt ((iifpnnffp, v'itk a very cot/ijutet rluh: ud 
/ri/yiHf/nifis. Ehffv(( efoneljf (ippHed to hody, hut stvaKflit hejuud, 
teoi'uif/ fu'o .^vf/ nte id>^ e.epiKsed. Atuhviiieii 'ioitlh Jive TisdJe venfvoJ 
setpneolH ; seven, duvsid seynient.s, all ho rd. Fnnit eo.eoe 

stvoiofly tvirusverse, hind, eivvoe ndde/y sejufvated. The extiT*iiu*ly 
coiiipiict loriii, iiud lull'd iiikguiiuHit, coiiiljiiied with the peculiar 
ant(*in)ai‘. — coiisiHliiig of a long liasal joint, six or seven snmll 
joints, and then a very solid cliih of three joints covia'ed with 

minute pulTeseeiU'e — render 
thes(‘ Insei'ts unmislakahle. Thi* 
eolour’is usually shining black, 
hut there are numerous de[)ar- 
tures from this. The way in 
which tliese' Insects are put 
] togetUi‘i’ Hs to leave no chink 
in their hard exterior armour 
when in ri'pose, is very remark- 
al)lt\ The mouth -])arts are 
rather highly di'veloped, and 
the family is entith‘d to a high 
rank ; it consists at })resent of 
about 2000 s])ecies ; ^ in llritain 
we have about 40. Tlu* larvae 
are without ocelli or labrum, 
Fu;. \]0.~Phiti/.^oma ileprcssmn. Europe. Imt have well-develo})ed luaiuli- 

thoracic segments ])eing short, 
the ninth segment of the abdomen terminal, with two distinctly 
jointed cerci.'*^ Histeridae are common in dung, in carcases, decay- 
ing fungi, etc., and some live under bark — these being, in the 
case of the gemis Hololepto, very Hat. Some are small cylinders, 
elaborately constructed, for entering the burrows of Insects in 
wood {Tvypeinaeus)\ a certain number are peculiar to ants’ nests. 
Formerly it was supposed that the Insects were nourislied on 
the decaying substances, but it is now believed, with good reason, 
that they are eminently predaceous, in both larval and imaginal 

^ The family was monographed by the Abbe de Marseul in Ann. Sue. cut. Frana', 
18r)3*18t3‘2, but great additions have been made since then. 

For characters of larvae of various genera, \ee Perris, Lnrvcs, etc. p. 21. 
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instars, and devour the larvae of 1 )ij)iera, etc. Tlie relations of tha 
ants’-iu‘st forms to tlu‘ ants is not made out. hut it is highly ]»rohalil(' 
tlial they eat the ants' larva(‘, an<l fnrnisli the ants with sona‘ 
dainty ndisli. A hwv species livi' in company with Termites. 
Fam. 27 . Phalacridae . — 1 /cf/y/ rc/v/ rtHHjKh f ; cliji rn rnii rrh/ 

mf //,• af/iod jont/.'i of (t n/r fUKfr rxtlit'i- 
/\ IfSf/ttllt/ liiilff ‘ f CtKifh' </l (>l> 1/ 1 (( i' .* 

cojur <ui/if n/(h>i/s ; idnlumt ii u'itli 
/f r<‘ nst/i/r. crnfi'til ; foi'si firt - 

jf)ntf(d, Jdurfh jt>i nf snudf ((mi 

(thsf (j rr. 'I his iamily (‘(insists entir(‘Iv ol 

small lnst‘cts: th(‘ tarsal structure is wrv 
alua'rant, and is also di\(‘rse, so that tla* 
student may williout careful ohscr\ation 

I i-;. 111. - o/ihnisi hiroliu-. pass the 1 ns(‘ct s o\(‘i‘ as having’ onl\' foiir- 

Knn.iif. A, Larva laltiT • • , i , • .1 • 

Hia-rr ; B, eortool Insect. tarsi; their struct iiiv, so tai‘ as 

the trout two jiaiis are ((iiicciiK'd, lieiiiLf 
V(‘ry nearly that (.)f many hhytophaLta. 'I'hc laiv;i(‘ livi* in the 
ii(‘ads of tlowers, esp(H.*ially ot' tla* llowers of ( ’oiiipositai*. lIa\ inLt 
hored tludr way down tin* stems, they pupat(‘ in eartlaui cocoons. 
HecLfcr ’ says that he has ohstu’veil in favouraht* seasons six 
t 4 «*n(‘rat ions ; hut tla* larvae (lit* I'cadily in unfa \ oin al ilc s(‘asons, 
and ar(‘ (lestroycal in vast numhers when the meadows are 
mowed. Seven y(‘ai's a;/o very little was known as to the familw 
and tile list of their species scarcely amounted to 1 (Ml, hut. imw' 
prohalily .‘100 are described. They occur in all jiarts of the 
World; wm liave fourteen in llritain. 

Fam. 28 . Nitidulidae. — ^ iri/ji a t Jn't't - j<> t ii f n! cl uh i 

fJi r CiKi'itr srj)/rr(f f rd ^ (tnd iUK-Jr V’dh fni. r.i frrtnd ju'nl n ihful nm ; 
df/'.'ii ji rc-juudrd, the J\nirtlh jaiid. sin(dlrr flnni. e//// (>/ (hr dthrrs : 
'didnmni v'lUb Jive visddr jdatrs. The.so Insi'cts ai’e numerous, 
about IGOO sp(*eies heintc at ])resent known ; in many of them 
the elytra nearly or (piite cover tla* hind body, hut in many 
others they are more or l(*ss ahhr(.*viat<*d : in this cas(* the 
Insects may he distinguished from Sta])hylinida«* by tlui form 
ot their antennae, and the small(*r numh(*r of visihh* ventral s(*g- 
iiients. The lialjits are very vari(*d, a great many are found on 
llowers, others are attracted by the sa]) of tre(*s ; some live in 
carcases. AVe liave aliout 90 sjiecies in llrilain : s(.*veral hu ins of 
1 SB. Al'.fincn. xxiv. i*. ‘iijO. 
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th(* 2frli(jrfJu‘s and Ejm/rdea are among the most ahuiidaut 

of our l)(H*tl(‘s. Most of wliat is known as t(.) tlie lal•^■ne is 
due to lN*n is; S(‘veral have Ikhui found living in Howers ; tliat 
of .l*rid haunts tlie liower of i^ohuiani (lulcanufra at tlu^ junction 
of th(i stfinions with the corolla; the larva of Jfrl nfcf h (,'> ro vo as 
sometimes occasions much loss hy prevent- 
ing tliii formation of seed in eultivate<l 
^ ( haieihTae, such as Ihtpe. These llorii'olous 
/ larvae grow witli great rapidity, and then 
leavt; tla^ llowi‘rs to pupate in tlie ground, 
^ The. larva of Xitldtila lives in i'areas(‘s, 
^ though it is not very diflerent I’rom tliat 

V of rr'm. The larva of Suro/ilft lives in 

Fi,i. ir.-. -/Vw ,/W, I<'niieiitiii‘r sap, and lias I’lnir linoks enrv- 

Uritain. A, Idirva (after in,r upwards at th(‘. extrt'iiiity «>f tlu‘ hodv. 

I'erris) ; B, iierfeet Insect. , , , 

1 he curious genus (yjfiKK't'phtd ns consists 

of sonui very small, extremely convex lns(M*ts that live in llowers 

in Southern Kuro[)e ; tiu‘y liave only four joints to th»‘ tarsi. 

The perfi'ct Inseeis of tlui grou[) ]])ides are rt‘markah]i‘ from 
having a stridulatang organ on the front of the liead, Tht‘ classi- 
fication of the well-known genus I\h izojihdifus has given risi* to 
miK'h discussion; although now usiuilly plaetal in Xitidulidae. 
we think it undoiilitedly belongs to (hicujidae. 

Fam. 29. Trogositidae, — Dijfrrs front XU ifltd id((c in (Jirs/rnr- 
tnrc of tlir ftwsi ; fhrsr npprar to hr four- 
joint rd, iritJh tlir third joint sinidor in 
sizr ((lid J'orni to the jirrrrd i inf ; thri/ 
orr, hoirrrrr, rrtdii/ ji rr-jointrd, on. c,r- 
trrinrli/ short hostd joint hriiif/ prrsrnt. 

/find roA'or contijfKoifS. The did) if rorh 
((.ntcnnft is hiliitrridtij (isifnnndri(\ (ind 
the sr nsit i rr sinforr is eonjined to certiun 
jiorts of the joints. There are some 400 
or oOO s[)e.eies of Trogositidae, hut nearly 
all of them are exotic. The larvae (Fig. 
lid, A), are predaceous, destroying other 
larvae in large numliers, and it is piro- 
bahle that the images do the same, 

.The larva of Tenehroides (better known as Tropositif) innuritanira 
is found ill corn and Hour, and is said te^have sometimes been very 



Fig. 113 . — TewnochiJn cnendrn, 
Europe. A, I.arva (alter 
Perri.s) ; B, perfect Insect. 
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injurious ])y (‘aliiiLi: the einhrvo of the iM>rn, hut it is asccriuiiHal 
tlial it also (h'Vniirs certain other larvae that livt* (Ui I ho corn. 
I hisheotle has lu*i*u earritMl ahoul hy coinnirrco, and is now nearly 
eosinopolitan. Our tlirt‘e British s|k‘( i(‘s of Tro^ijsitidai* rejuv- 
sont; the three i‘hiol divisions (»f the fandly. \ i/. Xeinosonii<los, 
TeiniKudiilidi^s, LNdtidt's; tluy an* very dissimilar in Idnii, tin* 
lVlli<h*s l»(*in_L;' oval, with retract(‘d head. It is douhtful wlu'diej* 
the nieinlHUs of the latti‘i“ i^ronp aie carnivorous in any (»f tlich- 
stages; it is more prohahh' that tlu*y live on tla^ liinei llh‘V 
liv(|Uent. Teltidae stand as a distinct family in many woiksd 
Fam, 30. Colydiidae. — /I f t' fi ii'itli (( ((/’fjiiititl cl nil, fn/Si 

fnu r~ jiiinted, nnnr nf (he joi/ifs hnunl ; frant (ind tiiidille 
'initdl, (jlidfo^e^ rtidn'dded ; huid. cnrKr ( ra nset rsr, ei/Jn r cn td n/ imns ae 
srjHf/'fdrd; five visdile venfvfd seif//ir/i(.'<, sevtvul of n'liirh hove im 
move nh nf. This is a lamily ol inl(*r«*st , owi nu to t he ercat- di\'»*r' 
sity of form, to tlie (‘xt raoi'd inary sculpt ui'c and clot hi 1114- cxhihiti'd 
l>y niany of its mcmlMU's, and to (he fact that most ol‘ its mciidicrs 
arc attached to the ]>rimitiv(‘ lorcsts, and disap[)car ciilircl\' 
when thcs(‘ are dt*stro\a‘d. \\h‘ havi* liftecn species in Ihitain. 
hut a]>out half of th(‘m aio of the ui'catest rarity. Tlicic arc 
about GOO sp(‘cit‘s known at ]>n*scnt; New Zealand has prodiued 
the ttr(‘atcst varii*ty of Ihrms ; tla* foicsts 
of Tcncrilfc aic rich in the t^cniis Tav- 
fdiiiv'^. The .scd(*ntary lives of maiiv of 
thes(‘ hectics arc \cry reiiiarkahle; the 
crcatur(‘s conccaliie^ themselves in (hi* 
ciannics of fun^us-covered wood, and 
scarcely ever leaviiiLf (heir i(*(i(als, so 
(hat it is (he rarcsl ciicumstaiiei* to liml 
tlnun at any distance 1‘rom thcii- homes. 
Lit luft'hi nd m loijdi t h filiini li\’cs cntircU’ 
under, Luound and is ipiitc blind, (he 
o]>tie lubes heinu' absent. Somi! ('olv- 
diidae arc more active, and enter the 
burrows of wood-lioriiig ln.s(*cts to destroy the larvae ( ( \>I ifd in in 
few ol‘ the larvae are known ; but all a]»pear to havi^ (hr* body 
terminated by peculiar hard corneous pi’oeess{*s, as is the ease 
^vith a great variety of Coleopterous larvai* that livi* in wood.- 

' Catalogue of Trogo.sitidae, l»y Leveill«', in And, S<»\ , J'ono'r^ 1S,S8, }». •121C 
tor elajssification, >et' .Sliarp,yf//o/. Ct'nfr. Anor. (AA. ii. jit. i. 1810, p. 



Fia. 1 14.-- 707 • on a crcnntd, 
l^iitaiii. A, T.arva (after 
IVrrisi ; B, ]u'rfi'( t Insert. 
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Fam. 31. Rhysodidae. — j'tutr-jnlnfrd ; vinuth 

rurrrt'fl hy the tarye mrntum ; friud tiJt'me ludrltnl o/i the inner 
rtitfe. This raiiiily coiisists only of a (hsv' spo(‘it‘S, hut is louiul 
nearly all oxrv the ^vol•hl in the warm and [(‘inperate re<xiens. 
In nianv of th(‘ii- eharaeUns th(‘y resimihle the Adepha^Ua. hut aia* 
vmy (lirienait in a|)}K‘ai’ane(* and in the mouth. Tlu‘, larvate are 
not known. Soni(‘, authorities think tht‘se Tnseets should 1 h‘ 
])la(‘t‘d ill the s(‘ries Adepha^^a,' hut it is more ]>rohahle that they 
will ]U'ov(‘. to he anioni^st the nunuu’ous alierrant lornis of Coleoji- 
h*ra, that a])proaeh tli(‘ various lari^e natural series, witliout 
ri'ally h(donu;in<i; to them. Tlie three ianiilies, ( 'olydiidae, (du u- 
jidai‘, and llhysodidae, exhibit ndations not only with othrr 
Ianiilies oli tlie (AleoptiU'a l/olymorpha, hut also with most ot the 
; 4 ‘r(‘a.t si'i’ies ; Ade])ha|^a, lihyneho[)hora, Phytophaga, and lleteri.)- 
mera, being (‘aeh closely ap])roaeh(‘d. 

Fam. 32. Cuciljidae.--7h/’.s/ y/rr- or /(Hrr-jnintnJ, the, first 
joint often short: aiitennor sometimes elnhhed, In.t rneire often 
ynitethiii ot the tip; front ond middle eoxoe deej)li/ emiunided, 
(fioJodo I'y hid. irltib on onyidor prolonifot ion esdernoflif ; ohdotnen 
■ml th Jire elslhle vent rol seyments, oil movohte. This laniily and 

tlu‘. ( 'ry\)to]>hagidai‘ an^ amongst the 
most ilillicult families to dtdine ; 
ind(H‘d it is in this })orlioii of tlu' 
fiavicorns that an extended and 
thorough study is most uigently 
re([uired. The (Ticujidae include a 
great diversity of forms; they are 
mostly found under the hark of trees, 
and many of them are very flat. 
Afany of the larvae are also very 
Brontes Britain. Hat, hut I’crris savs there is great 

n,..- 

are proliably chietly carnivorous. 
There are about 400 species described ; we have nearly a score in 
llritain. 

The family Cupesidae of certain taxonomists must he at 
present associated with (’ueujidae, though the first joint of the 
tarsus is elongate. 

^ Soi' rranglbauer, f\of. .Uittclcurojxis, i. r»a0, as wvli as Leconte and Horn 
Classincation, etc., p. 130. ^ 
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Fam. 33. Cryptophagidae . — Fn )Ht n tul niuliUt' riKi iir r> rtf 

sintfl/ (tnd (h rjiJif nnhnhh'J ; a/ifr/uhtr irifjt rnJarijnl (t rininttl /oinf.s: 

Ji rr-jtimfrd , f/ir jinFfrrinr .<(Kfh'f utir.'i in thr inolr diih/ f i>n/‘ 
Jtu/ifrd ; (ilnlotnrn V'tfh ji rr rlsthir rr/i/r<fl rK/ifihir i /' 

mnrr dir nt , thr first murh hnuirr thnn anif it f thr othrrs. A small 
family coiiipnstal of obscurt* forms of 
minuto size, which a])|)arcnily havt* 
mould-catiiin' habits, llioiiLth very litlh* 
is known on this ])oint, ami si'vcral of 

tlu' Li»‘ncra l ii th rj’oph (it/i/s, Tt t imitiijijn - 

his] ai\‘ foiiml (*hi(‘lly on ^rowim^- ]>lants, 

(‘sjH'cially in llow(‘rs. AltlioiiLth llu‘ 
imau'o A iithrrophinfits lives in llowtns, 
yet th(‘ larva has only lu'en found in 
the nests of bumble-bees: then' is 
leasoii Ibr believing that tla* imago 
makes use of the bet^ to trans])oi( 
it from th(‘ llowers it haunts to (la* n(‘sts in which it is In 
br(‘ed ; ' this it does ]>y catching hold of the bci' with ils 
mandibk^s wla*n the bee visits the tlowcr in which the beetle is 
concealed. It is strange tbe b(‘etl(‘ should ailojd such a iimdc (tf 
getting to its futur(‘ home, for it has amjtle wings. W’e musi, 
l)resunie that its senses and instinct permit it to recognise the 
bee, Imt do not Sldliee to (‘lial^le it to find the bee’s nest. S(»me 
ot the lai'vae of the gtanis f V//y/AY//oe//es are jound abundantly in 
tile nests of vai'ious wasps, where they aiv juobably usetid as 
scavengers, otlu*rs occur in t he nests of social eatei pdlars, and they 
are sonietinies eomnion in loose straw; this b(*ing the habitat in 
which IVrris found the mie w’e, tigure. 

Fam. 34. Helotidae. — Frimt mut mithlJi nKniJ nintits rnniiit. 

ii'ith sriircrJ}/ any anifnhir pri>titnij<itiiin r.rii rinitl y ; nh tin ctt.Kif 
ii'idrlif sryariitrd ’ jA’i' risi/i/r riiifritl siynnuts^ nil unthih. 
The Insects of this family are closely allied to Trogejsit idae 
and Xitidulidae, and have the tarsal structure (»f the foimer 
family; but the Helotidae are different in appearance Iroiii 
any inemliers of either of these two families, and are readily 
distinguished by the coxal character. 1 hey are lre<pa'ntly 
classified witli the Erotylidae, from which they difler by the 
‘lifferently shaped feet, especially l»y the diminished liasal joint. 

^ P/^Ti>, Laras. i». 7'*. 



Flc. 1 Hi. ('rjiji("i'li"'ii''' 

(ns. I{|i1;iiii. A. 1.:iin;i l 
IVoi'-) : B. t hi'n t. 
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is 1)Ut Olio geiuiH, aiul for a long time only two or tiiree 
s])o('ioH \v(‘r(i known, and wito great rarities in eolleetions ; in 
tin; last f(?w yeers tla^ nninlMT has Ixani raised to nearly forty.' 
'idiey an; reiiiarkehle lus'tles with ohlong form, and a soini‘what 
niotidlic- n|)})(*r surfaet', whieh is nmeh seulptured, and ])ossesses 
lour yellow, smooth spots on thi^ elytra. Aeeording to Mr. (ieorgi? 
Lowis tlu^y }ir(‘. found f(‘eding at the running sap of trees, hut tin* 
larvae an*, not known. [ felotidaii ar(‘ pismliar to tin* Indo-Aralayan 
region (ineluding Japan) with om‘, spM‘eii‘S in Kastern Afriea. 

Fam. 35. Thorictidae.^ — 'Dirsi Ji rr-jonitrd j /time nf f hr jm iifs 
l)j'<iad ; J'i'Dufy rii.rftr rather pro/tinirnt, Init jiot at (ft/ frmis- 

rrrri' ; jirr m^ihlr rrntr(tl ])Ja(rn^ (dl niohdr. ; 'inriaMenid ni rer/f 
short; (iiiteniKfr short, irlth a, solid rhih. Tliis little family, eoii- 
sisling of the g(uius Thorirtus, a.]>pears to ]>e a distinct one, 
though the strueture has only Ikhui very im]K‘rfeetly studied. It 
is ]>eeuliar to the, AIediterran(*an region, when^ the s})eeies livi* in 
ants’ lu'sts. Th(‘y a])])ea.r to h(‘ on h'rms of great intimacy with 
(he ants ; a favourite ])osit.ion of tlu‘ h(M‘th‘ is on the scape of the 
antenna of an ant; hen* it hooks itsidf on firmly, and is carried 
al)out hy tlu‘ ant. Lik(‘ so many (Jher ants’-iu'st hei'th's, 
1’horictada(‘ ])osscss tufts of golden hair, wliich secret)? soiia* 
suhstance, the llavour of which is a])pri‘ciatcd l>y tin? ants; these 
tufts in J'horictidae are situatiul (uther at the hind angh^s of tlu‘ 


pronotungoi* on tlu^ undi‘r surface? of the? body on isich side of the' 
hre'ast; AVasmann thinks that wlien tlu‘ heedles are riding about, 



as above? de‘se*ribeel, the ants have‘ tlien 



an Opportunity of getting at the jeatches 
on the under surface. 

Fam. 36. Erotylidae. — Tarsi jicr- 
jointrd, lad irith the fourth usualhi n rt/ 
small, the first three, more or less hrood 
and laihescent beneath. Antennae stronghf 
clubbed. Fnait and middle eo.ea! aeeta- 
bula round, v'ithout anffular j)rolon[fation 


Fid. 117. — Trifoma hlj^isfulafit. 
Frtayliihu-. Uritiun, A. Larva 
(after IVrris') ; B, perfect Inseet. 


e.eternidh/ ; Jive risible ventral seffments. 
This is now a large and important family 
of about 1800 species, but it is ehietiy 


exotic and tropical, its members haunting the fungoid growths 


' Ritsenia, Catahujur t>/ Helota. Xotes Lcmlcn Mnsf. xiii. 1S91, ]>. ii23. and x \ . 
IS 93, p. UU). 
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ill tdi't'sls. e liavt* only six sjuvins in llrilain, and llu‘ w lmh' 
uf Eiir(»]»(* has only aluint two do/on, most oftlioin insiMiiilirant 
fainl in tin* casi' ot tin* ])a(*ni(l(*s alun’ranl, a|)j)roacliinL: iho 
( i V}*l()[)haLiiilai* viny closely '. 'riu* siih-laniily LaiiLiiiriidcs (ijnit(‘ 
wanting in lMirop(‘) consists ol nioit* (*loimat(‘ Insects, witli ji<>nl 
acctJihula open behind ; they liavo diilcnait haliits iVoni Krol n - 
lidcs [)ropor ; some an* known to livt* as l.n vae in tiic stems of 
lierhaeeous plants. They ])ossi‘ss a highly d(‘\(‘lojH‘d st ridnlal in^ 
origan on th(‘ tront ot lie* lu^ad. 'TIk* (’lavieorn Pohmanidia aic* 
very elosi'ly eonneeted with the Phytophaua hy Lan^i;iiiiid('s. 

Fam. 37. Mycetophagidae. y Jtn/ r-jituiti il , slrfiii( /\ fit, 

f/'n/if Jtrf (if fjh' lll((l(‘ O/ll/f I it /'(('-/(I ( ji / (tl ; (it'tt/^ nt,t (Ittiilii 

r iitht ihli'tl ; (thiloitit'ii fi rr rt nfi'nl st<f- 

ii/rfifs, (ill nionthh', \ small family, of in- 
torest ehielly hceausc of the anomaly in th(‘ 
feet of th»' two sieves, for whioli it, is im- 
l»ossiliI(‘ to assi' 4 n any reason. Tlie speeii s 
ar<‘ small, niiinlerest iii.u' Insects that lie* 
ehielly on (.’ryptoLfams of various kinds, 
ospeeially in eonneetion with timher: the 
lar\at' hein^ also found th(*re. Thei'i* are 
nhoiit a dozen species in l>ritain, and 
seariady 100 ari‘ deseriheil from all tin* 

World. The I 0 jihyllides, plaeeil hv J>eeonti* 

and Horn in this family, seem to hettei* in ( ’ryptopha_Liidae. 

Fam. 38. Coccinellidae f Tursi ttj(i>tt,'i nfltj thr, 



1 1 S. I'l/Il 

J>i it.iin. A. I.ai 1 ;i , altt-r 
l’<Tris , ; B, jH-i ItM t I iisce t. 


joint,,! : (hr first fini joints jinltrsci nt ht nmth; thr third joint 
ro nsisf I ntf rrnllif of tu'o joints^ thr sino/l trto thinl joint hriiuf 
insrrtnl vrnrthr hosr oj the St t‘on<l joi nt , thr njijur sn rfur,- of n'h irh 
IS ifroorrd to rrrtirr it. Jfrttd. iniirh rontiolid htf thr thortt,!. 
^Lntrnnae Jrrhh/ elnhlinl. The laily-hinls nnmlM‘r fully 2000 
speeit'S. The strueture of their feet distinguishes them from 
nearly all other ( 'oh*oj)tera exei^jit Kndomyi'hidae, which are mneh 
less rotund in form, and have lar^^er antennae. One ;^enns of 
Kndomyehids — ]>ears, however, a sim^nilar I'esemhlanei* 
to lady-hirds, lioth in form ami style of (adoiation. Several 
species of Coeeinellidae are remarkalde on account of the 
numerons variations in colour they pre.seiit. (’(k einellidar* 
freiiuently multiiily to an eiiornious extent, and are of J^ncat 
value, as they destroy w^iolesale the plant-lice, scale- Insects, 
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iiiid Acjiri tliMt an; so injurious to eultivalod ])lants. Tlioy 
also (‘at vai’ious otlu‘L‘ soft-]) 0 (li(Ml Insects that attack plants. As 
th(‘y ar»; (‘xcessiv(‘ly voracio\is, and are themselves singularly 
iV(;e from enemies and multiply with great rapidity, all these 
leatuivs of their ecomany render them of iiuxstimahle value to the 
agriculturist and horticulturist. 'Jlie s])ecies of the suh-family 
Kpilachnides le(‘d on })laiits, and om* or two are occasionally in- 
jurious. 'flu; l)ody-tluid ot (k)cciuellida(‘ lias an unpleasant odour 
and tast(‘. Alany lady-hirds have the ]»ower of exuding, wluui 
disturlicd, small ([uantities of a y(‘llow fluid. Lniz has shown that 
this is not a spi'cial s(H‘retion, hut an exudation of the fluid of 
the ])ody that takes ])lae(*, through a small oi’ifice at tin; tip of 
tin; tihiii, from pn'ssurc; caused ])y contraction of tin; body and liinh.' 

Tin; larvae are much more activi; than he(;tle-larvae usually 
ari;, and many of tlu'm an; vei’y conspicuous wlu'ii running alxuit 
on idants to hunt their prey. Tlu‘y usually cast thiur skins 
thr(‘(‘ tim(‘s, and sonu;times concomitantly chang(‘ a good d(_‘al in 
colour and form ; tlu‘ larval lih; does not usually exceed four or 
fivewe(‘ks; at the end of which time tin; larva suspends itself 
hy the ])osterir»r I'xtremity, which is glued hy a secretion to sonu‘ 
oliject ; the larval skin is pushed hack to the anal extremity, 
disclosing th(‘ pupa; this differs in several res])oels from th(‘ 
usual pupfi of heeth's; it is harder, and is colour(‘d, fre([uently 
conspicuously sjiotted, and dehisces to allow the escape of the 
bei'tle, so that the meta,mor])hosis is altogxdher move like that of 
Li^pidoptera tluiu that of Coleoptera. Tliere is much varii‘ty in 
the larvae; some of them hear large, c()mpl(‘xly-spined, projections; 
those of the group Seymnit(*s have small de[)ressions on tlie 
surface, from which it has been ascertained that waxy secre- 
tions exiuU; ; but in Sn/mfuis mitiltfUis no such excretions are 
formed. , Certain species, when pu])ating, do not shuflle the skin to 
the (‘xtremity of the body, but retain it as a covering for the 
juipa. The larvae tluit feed on plants are much less active than 
tlu‘ predaceous forms. AVe are well supplied with Coccinellidae 
in llritain, forty species being known here. 

Tlie systematic position of Cijccinellidae amongst the Coleoptera 
has been for long a moot point. Formerly they were associated 
with various other beetles having tliree-jointed, or apparently 
" three-jointed, feet, as a series with the name Trimera, or 

^ ZooL An-, xviii. 214. 
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rst‘U(l(>triiiu*ra. llu*y an‘ L;i*iU‘rally jilacad in llir ('lavirorn 

sarifs, iu‘ar Kndoinynhiilaa. V»*rlincir has nrnnlly niada cnin 
sidL*rahl(‘ ]n()rph<)l(»j4i(‘al studies on the inah' ^iniital taj^ans of 
( ’oleo})tera, and as the result, lu* eoneliuh's that ( ’oeeinellida(‘ 
ditter radieally iVoiii all nllier (Colcopiera as n'^^ards thcst' 
strnetures, and lie theretdre treats them as a distinct sm’ics (»r 
suh-maler, terme<l Siphoiinplmra. Tht‘ Lemurs A/7/n yd/ /'///. s‘ has hemi 
considered doiditt’ully a. inmnlKU* of t’oeeiiK'llidae, as th(‘ tarsi 
jiossess only in a. slight (h;ure(‘ th(‘ shap(‘ eharaetm'ist ic of tho 
I'ainily ; \\*rho(‘tr tinds that tiny are t ruly ( ’oeeinelli/lai*, IdmiiiiLt 
a distinct division, Lithophilini ; ami nur lit t hi sprcies (»f Oorr/de/r/. 
which ha\'(i somewhat the sam»‘ a]»pcaranee as Lit h(>philini. he 
treats as anothei* sc'jiarate ^rou]), ( 'oeeidulini. 

Fam. 39. Endomychidae.‘ — Tarsi ((jfiHurnth/ fhrrr-jniafrfi, fhr 

J! rsf tiro jonifs hrafff/^ (hr (rmiiind joint rUnajaIr ; at (hr hnsr r»/’ 
(hr trr//i t /i(fl jonit fhrrr. /s, Inurrrrr, a rr/ t/ small joints that (hr 
tarsi arr psrtulalrl ra mrrans ^ antrnnar ralltrr lartf(\ irilh a lat'ifr 
d ah I tahnna not at all rrtrta'trd hrhtial (hr mratam ; (ro/it and 
auddir rarar t/lahasr ; alalamni ti’dh firr -marahlr rt al/ud sif/airals^ 
and a SI rill marc ar trss rtsthir at (hr tip. This jamily inclmh s 
a eonsidmahle diversity of (decant Insrets that fr»-(jn(*nt fnm^oid 
;j;‘rowths oil Wood. It comprises at- ]>rescnt tnlly dUO species, hut 
lU'arly the whohi of thmii an* exotic, and inhahit the tro])ical 
forests. A\e have*, only two llritish species, holh of \vhieh are 
now raviti(*s, hut appm'cntly were* much eomnioner at tlie 


he^^inning of the century. The larvat* are 
broader than is usual in Culeojdera ; very 
few, however, are known. 

Fam. 40. Mycetaeidae. — 7'a rsi faar- 

jaintrdj (hr Jirst ta'a jands lad. rrrj/ d/flrrrid 
Jrojii fhr thirds a.saalljf slrralrr ; ahdamrn 
n‘((h jirr risihlr rriitral snjmrnts^ a'hirh arr 
/aarahlr ; j'rant and niiddlr rarar (jUdadar, 
The little Insects composing this family uni 
by many placed us a division of Kndoiny- 
ehidae, and A^erhoeff is of o]»inion that the 



Fl<;. llte — Myrrfiird hitfti. 

nritriiii. A. Larva 
(afk-r iilissoiiy ; B, ja r- 
tect Jiisrr t. 


group is an altogether artificial one; but we think, with l)uval, 


it makes matters simpler to separate thi*m. There are only 


^ Oerstaecker. Monoijraphiedrr EialontijchUlrn, 8.08, 11 88 j»j>. Sine** this 

woj k was itublislied, tlic sptcies !lnowii have been two or three tiiiies. 
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soiiu* forty 01' fifty sp(‘ci(‘s, found chiotiy in Europe and Xorlh 
iViiu*riea.. W^c fiave three in liritain ; one of these, 
hirtu is very coiiiiiam, and may ])e found in ahiindaiua' in cellars 
in the- h(;art of London, as well as elsewhere: it is said to have 
injured the corks of win(*-])ottles, and to havt‘. caused leakage 
of the- wiiu‘, hut W’l^ think that it perhaj>s only increases some 
previous deliciency in the corkage, for its natural food is f'unnoid 
mattiU's. Th (5 larva is nunarkahle on account of tlie cluldjcd 
hairs at the siih's of the body. 

Fam. 41 . Latridiidae. — Tani fhyn'-juinfal ; >ruffri<>r 

(‘tn'ihr.'i roiuit/, not ('.rtrr ii(dl ff ; (iIhIoiiK'H ji rr risihlf 

ami vnUral srfpm'nlf^. ^h‘ry small Insects, sjHvies of which 

ar(‘ nunuu’ous in nu>st parts of the world, tlu' individuals Immul:' 
soiiK'times very ahundaait. The larvae (Fi.u'. 1 liO, A) art* said hy 
Lturis to hav(^ the mandibh*s replactal l»y Ih'shv a}ii'cn(la4(‘s. Tht* 
]uij)a of /adridlif.i is rcmarkahh*, on account ih' the nunu'rous lon;4 
hairs with lu'ails instead of ]>oints: the larva (»f ( \>rf it-a rltf is 
very likt* that of lad rid l)Ut some of tlu* hairs art* re]tlaced liy 
olx'onical ])rojections. The suh-family iMonotomides is hy many 
treah'd as a distinct family ; tlu‘y hav(‘ the elytra truncate ludind, 
ex[)osing tlu*- pygidium, and the coxae are wry small and very 
d(*eply emlx'ddcd. Most of the l.atridiidae are believed to live on 
fungoid matt(*rs ; s})t‘cies of Mamdama 
live in ants’ nt‘sts, but probably havti 
no relations with tlu* ants. A few 
Species of Latridiides proper also main- 
tain a similar life; Cai nactrif fonnira ria 
is said to be fond of the stores laid up 
by ^[phar not ja sill' siruclar in its nests. 

About TOO spi‘cies are now known; 
scarcely any of the individuals are more 
than one-tenth of an inch long. We Fuj. vio.—lMtruiix'^ miniaus. 
huve iiUdut 40 siioeies in Britain. Tlio /• t",'? 

A I orris) ; B, perfoot Insect. 

North American genus Sti'jdiostrth us has 

the prosternum constructed behind the coxae, somewhat in the 
same manner as it is in the Khynchophorous series of Cole; ptera. 

Fam. 42 . Adimeridae. — Tarsi apprarinj onhj tiro-jointrd, 
a broad basal Joint and an elonfjate rlav'-bcarinif joint, but bctwrrn 
the tu'o there are two veri/- small joints. This family consists 
only of the Ainyrican genus Adimei\^is ; nothing is known of 
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the lite- liistory el tlit‘se small Insects. Tlu*v are el seme 
iiitt*rest, as this structiin^ of tlu* feel 
is net feund in anv othm- he(‘lh*s. 

Fam. 43. Dermestidae. /e/s/ 

ji rr-jmntrd : (tutf tuuh' u^itnilhf s/nt/ f, 

ii'fth (}tr clnJ) frrijunifljf rrn/ lurtfr 

in. jintfiorf mn, <niil tfith iltt' nndi'r 

sn/r tij fJir thorn r hrnrini/ n ho/lo/f' 

Jor v/.s‘ ‘/'rrrjd ion. Fro)it rtKrnr rofjn r 

loiiij, oh! nine: him/ turn /ioonrd to 

rereire the feinnr ii'hrn- in reimsr. 

A I'amily of .“»()0 er 400 sj)eei(‘s ef 

small er me(leiat(‘-siz(Ml he(‘l l(‘s : the .trfosi^s. A.ii 

.. ,, 1 • I • A, tlif IiiMi 1 ; B, "Ilf 

sni lae(‘, usually eeveivd with lllU‘ foot morf r iilniKf.l. Mfxi. o. From 

hair, ferminu' a ]»atteni, er with .i/zor. e,,/. j,. pt. 

s('al(*s. /////// /a/ s, the ])t>sitinn ef which has len^ been (lis]Mil»‘(l, 

has new been ])lace(l in this family: it has a mere impertect ly 

fermed presternnm, and the third and feint h jeints ef the tarsi 

are preleneed as immihi’anous l(>h(*s beneath ; thi‘ hind ce\ai‘ lea\e 

the leinera (piih* fre(‘, I )ermestida(‘ in the lai \al state nearly all 

live ‘ on drie(l animal matter, and ai'e semetimes \(‘ry desj motive; 

seini* et them tetally d(‘stre\' zeeleLtieal relied i( ins. The\' are 

\'ery remarkaiile im aci-omit ef the cemjilrx 

elethinn' ef hairs they hear; they ha\e Liood 

]K»wers ef leiemetien, ami many ef them 

have* a ])ecnliar i^ait, iniiniiiLi ter a shert 

distance, then stnjipin^ and \ ihratin 4 some 

ef their hairs with exti’eine ia])idily. They 

exhibit e-icat variety ef loini. Many el 

them are ca}>ai>le ef sui)]>ertin4 lile ler len^ 

perieils ell litth‘ er lie fnod, and in such 

cases nienll an increased numhi'r ef times: 

}>upatien taki*s ]»lae(‘ in tin* larval skin. 

\ Anth renns fnseiat n.'; has been reareil in lar;.ie 

nuinhers on a <liet ef drieil herse-hair in 

fiw. \22. --Trn’siffs sr'mo fnriiitiire. The venn 4 Iar\a ef this sj)ecies 
Larva. New Forest. , , . , *■ ... 

oliserved by tin* writer did net ]»esse.ss 

the remarkable, cointilex arrangement of haiis that a]i]M*ared 

when it was further grown. The most curieiis ef llerniestid 

larvae is that uf Tiresins ^^err(t, which live.s amongst cobwebs in 

VOL. VI \i 
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old wood, and pro])ably feeds on the remains of Insects therein, 
perhaps not disdaining tlie cohwehs themselves. Attention has 
l)een frequently willed to the hairs of tlie larvae of these Insects, 
hut they have never been adequately discussed, and tlieir function 
is (piite unknown. 

Fam. 44. Byrrhidae (Pill-heetles). — Oral or roimd, convex hectics; 
tAcrsl Jice-j(dnted, f ront coxae not cxscrtcd, transverse ; hiiul coxa 
shlcldlnif the retracted femur. The whole of the appendaijes 
cajudde if a complete apposition to the hody. Although a small 
family of oidy 200 or 300 species, Byrrhidae are so lietero- 
giMieous that no cluiraeteristic delinitiou that will apply to 
all tlie sub-families can lie framed. Very little is known as to 
th(*ir lib* -histories. Byrrhits pilnla is one of our commonest 
]HH*tles, and may he found crawling on paths in early spring 
even in towns ; it mov(‘s very slowly, and when disturht‘d, at 
once contrai'ts the limbs so comjdetely tliat it looks like an 
inanimate, ohjirt. Tlie larva is cylindrical, soft; the prothoracic 
and last two abdominal segments aic larger than the others, 
the last liearing two pseudopods; its habits are unknown, anil 
no good ligure exists of it. 

Tln^ chief groiqis of Byrrhidae are iS’osodendrides, Byrrliides 
(including Amphicyrtides), Limnichides, and Chelonariidcs. The 
first consists of species friMiuenting the exuding sa]) of trees; 
they have an unusually large mentum, abruptly clubbed antennae, 
and the head cjinnot lie retractial and concealed. The genus 
Xosodendron semns to he distributed over a large part of the 
world. The Byrrhidcs have tlu‘ antennae gradually thicker 
towards the ti]), the nuuitum small, and the liead and tliorax so 
formed that the former (‘an he perfectly retracted. The species 
ar(‘ rather numerous, and are found in the northern and anti- 
])od(‘al Vegions, lieing nearly completely absent from the tropics. 
Tdie Limnichides are minute Insects living in very moist places : 
they have small delicatt* antennae, which are imperfectly clubbed. 
The grou]) is very widely distributed. 

The (Tielonariides are a very peculiar form of Coleoptera : 
oval Insects of small size with the jirothorax so formed that the 
bead can be withdrawn under (rather than into) it, and then 
abruptly indexed, so that the face then forms part of the under 
'surface : the antennae have the basal three joints thicker than 
the others ; these being not in the Kust clubbed, but having the 
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joints so delicately eonneeted that the orij^ans an* ran*ly un- 
niutilatod. The inoditieations of tlu* heail and ]>rolhorax art* 
(juite unlike those ot' other BviThidai*, and it* the ( 'h(‘lonariiil(‘s 
do not forni a distinct family, they slnadd l)e associated with 
I )aseillida(‘. Xotliin^t is known as to tin* (*arli(‘r sta^i-s. Tht*y 
are chietly tropical Insects, tliouj^di one species is found in North 
Aiju*rica. 

Fam. 45. Oyathoceridae — jfiniffr Intirr/a of hrotn/ fornf : {Hdii; 

of (hr mo)fth i'onrralrd ; antoDiar fi^ur-joi ntrd ; fnrsi n\i(. dlridni 
ndo ; proMrninm fiinfdl. The only s]n‘cies of this a)>errant 

family, CyitthorrrHs Jnrrni, lias h(‘en found in t entral America. 
XothiiiLt is known as to its lif(*diistory. 

Fam. 46. Oeoryssidae . — Antrunar ^>hort,rliih}}rd ; furAljiuir- 

jiuntrd ; p)'o:^trnitim rrn/ snxdl ; j'nud ro^tfr rx.^rrtrd, hn( tmt 
rn/d iy/niHS. There are about two d(>/en sjieeios of these* small 
he(*th*s known. Our Itritish t/reov/s.sz/.s lives in e\ln*iiH‘ly 

wet ])laet*s, and covers its(‘lf with a coatiiii^' of mud (U‘ tine sand 
so that it can only I.h^ detected when in mnV(*nH‘nt. X<»thin,iLr 
further is known as to its life-histoiy or lialuts. Menilters of 
tin* genus have been detected in widely-se])arat(*d ]>arts of the 
globe. 

Fam, 47. Heteroceridae. — Lfdiriim and nKnidlldrs jtnyrrfiny 

J oriCK rd ’ (infrnnar slnnd, (hr tt rnii tud s> ri n fu'inid n/id shtui, 

Jiu’iinuy (f Sort ([f Ju'tmd .srrddr rJ lih ; hys tn'itird try/i sfind synn s ; 
ffd’sl fiu/ r-J<d ntrd. Tin* Ileteroeeridae an* small ])eeth‘S (oNe i'cd 
with Very dense but minute ]>ub(*seen(M* : they live in burnius 
among mud or sand in wet jdaces, and are fumul in many ]»arts 
of tln^ world. They tK»-‘^-^e.ss a stridulating organ in I In* form 
of a slightly elevat<*d curvesl lim* on <*a<’h side* of tlu* base* of the 
abdomen, rubbed by the posterior femur. Tlu* larva<* live* in the 
saim* places as the beetles; they have* \ve*ll-<h*v«*h))M‘d tluuaeic 
legs, the mandibles are p<»rreet, tlu* thr*'e thoracic s(*gni(*nts 
rather large, and the body behind tlu*se becomes graelually 
narrower; they are believed to eat tlu* mud amongst which 
they burrow. AVe liave seven British s]>ecies of lI<*tero- 
ceridae. 

Fam. 48. Parnidae. — ProHtrrnitin dlsd/iff in fnnd of (hr rojytr^ 
(isufdly cIony((tt\ hehind fonnitiy (t yrnrf.<^ rfmrrd i/ita a drjinde 
rav'ify tni the iiifSudernuin ; Inud rr(rart,ih\ (hr moviji jn'otrrtrd 
hy the prosternuuL. Tarsi jive -jointed, terminal joint Uniy. 
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Althou'^li tli<‘ ('li:ir:u‘ters of thos(^ Insects ai‘(* not very ditfennit 
from those, of liynliidm*, of Dascillidae, and evmi of certain 
Klatmadae, theiv is i)ractically but little ditli('ulty in distinguish- 
ing^ l‘arnida(‘. Tlu'y are, of acpiatic habits, though many, in the 
])(‘i‘l(‘et stide, lr(a[uenlly dosert the waters. 1 lun’t* ar(‘ about 
bOU or 400 s]>i‘cies known, b\it tiie family is doubtless more 
(*xt<msiv(‘, as thest*. small Ix'etles attinet l)ut little notice. There 
are. two grouj)s;- -1. rarnid(‘s, in which Iluj front coxae have a ('on- 
sidiaabh^ transverse (wtension, tlu^ anbmnae are tr(M[\iently short 
and of ])eculiar structure, and tin* ])ody is usually clothed with 
a ]x‘(‘uliar, dense* puhesc-cnce*. 2. Klmidos, with round Iront coxae, 
a, hare*, or feH*bly |)u])eseent body, and sim]d(*, ant(‘nnae. iV/’//cs 
is a gonus commonly m(‘l with in Kuro|H‘, and is less a([ualic in 
habits than its cong(‘iu‘rs ; it is said to enter the* water carrying 
with it a coating of air attacJasl to its ])uhescen('e. Its larvae* 
arii not we‘11 known; tlu*y live in damp e*arth ne-ar stre'ams, and 
are^ saiel te) mue*h re‘S(*mble the* larvae* of Klate*ri<lae. 7Ve/e//n»y^// /V//.s 
has a very interesting larva, describe*d by Dufour; it 
lives on ele*e*aying wood in the*. Adour. It is remarkable* trom 
the oce'lli be*ing arrange*el so as to form an almost true eye* on 
e‘ach side* of the lu*ad ; the*re are* e'ight pairs of abelominal 
spiracle*s, and alse) a i)air on the* meseethorax, though there are* 
imne* e)n the* pre)- eer me*ta,-tliorax ; (‘aeh eel the* stigmata has iour 
elongate* sacs be‘twee*n it aiiel the* main true he *al tube ; the boely 
is teu'ininate'el by a, preecess fremi which tlii*re‘ e-an be ])re)truele‘el 
bunche‘s e)f lilanienteeus brane*hiae\ The larvae ot 
qumirii nhi'i'c\ihif uii is somewhat similar, tlmugh the te*atures eet its 
external strueduree are* le*ss remarkahb*. The* Klmides live attjiched 
to stone's in streams; the larva is ratlu'i* breead, triiigeel at the* 
sieles e)f the bexly, and bears behind three elegant sets eef tine* 
tilamenteeus branchiae*. The North American genus rsrphitms 
is placeel in rafiiidae, themgli insteniel e>f live*, the male has 
seve*u, the female six, visible ventral segments ; the larva is 
elliptical, with elilateel margins tee the beuly. Frieelerich, has 
given, ^ without meutiouiiig any names, a eletailed account 
e)f Brazilian Parniel larvae, that may perhaps be allied to 
Psi'phen us. 

Fam. 49. Derodontidae. — Torsi Jirr-joiufrd, slnuh'r, fourth 
joint rather small ; front co.rar prowinrnt ami tnoisrcrseh/ pro- 

i 

^ Sfi'ttin. cut. Zeit. xlii. 18S1, ri*- 101-112. 
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ffiuhlle st/m/f ; (tJuUniu'ii frit Jt ji rr sri/tih /ifs, 

nU niohiJ,\ the first /int eta nf/ated. ()in‘ of tlu* siii.illosl, li^asl, 

known of tin* faniilit*s of ('oli‘o|>(i*ra ; it 

consists ot tonr or liv(5 s]M‘('ios of sniall \^\ y 

[nsiH'ts of tliii L!;on(‘i’;i 1 >r rotta nf ns .-nnl ‘ ^ i ^ 

rrltifstietd , fouinl in X«n‘(h Ananara, 
lMiro]K*, and Japan. Jlio distinct ion of tin' 
family Ironi (Jiaidati is l»y no hkmiis cer- 
tain ; onr Kiiroj»(‘an /.n/a/-e/>/ //.s* apparemt Iv 
posscssiiiLf characters hnt litth* dilfcrcail. 

\othin,it known as to tin* lifc-liistoiies. 

Fam. 50. Cioidae. - Stiutll or uiimtfr ( 

ln'itjrsi dfitefifidr s/fort, tertniiKfl joi/its 
fhnjdri tif/'si slnu't , f on r-jot fftrit ; (futrrior 
(f/ot ffintitlr (‘(irffe s/intfl, or/d, (Irrjili/ rtn- 

J ] 1 J 7 7 ' it f h n S I/Iih'lt- 

iK ihlnl ; alntonirfi n'uh- Jf rr rrnfrol sof-^ /u/ns. .North Amn i. a. 
tnr/its, (dl )f}(dtdr. The position of thes(‘ 

ohscnre little Insects seenis to ]>e neai' t ’olydiidae and ('i \ plo- 
Q ^ ^ phaLtidae, thotinh they are nsnally 

'/h\ placed near Host rich idae. So far as 

^ // o[ \ known, they all Ii\e in fiinyi. or in 

Vy' l Y Xp y ])enet rated hy fniiyoid Lti'owlhs. 

r, eylindrical lar\ae live also in 

f ^ \ similar matter; they tisiially have the 

r 'i* '' body terminated behind by one or two 

/ 'y '"** hooks cnr\ed upwards; that, of t'is 

^ ® tneHioi (Hi"'. \ 'l\j has, instead of these 

hooks, a cmTais chit imais tidn*. About, 

• .‘>00 sp«*cies of the family are nc»\v 

No Xy, known ; a sc«ir»*, ni' so, oi-eiii rin;A‘ i*i 

^ Ih’itain. The Hawaiian Islands ha\'e 

C a I'emarkably rich ami varied fauna id’ 

Fis. l-Jl. rv.s' melHei. Martin- b'ioidae. 

ir; ; t “D:'un,:i,®i . Fam. 51. Sphindidae. Thi.s funnily 

portion of body of larva, ot lialt a, do/(*n sp(‘cies ot lai'e and 
,Aft.r Co.,ucrel.j Jliseets, ditfers from CioidaC' l>y 

the tarsi bein^ five-jointed at any ratr^ on tin* frotit ami middle 
leet, opinions ditl'ering as to whether th<i nnndjer of joinf.s of tin? 
hind tarsi is four or five. These Insects live in fnnei orowino 
in Wood, o/. JiCtlridarifi dortrtisis, that an* at tirst ]>ul]>y ami 




Fio. 1-Jl. rv.s' niellieL Martiii- 
ih|ne. A, Perfect Insect ; B, 
]ni}>a ; C, larva ; D, terminal 
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afterwards deeoiHO ])ow(lor. The larvae of both of our British 
genera, Sj)hind//s and yi.sjndlpliorf^s, liave Imhui deseril)ed ])y 
Perris, wlu) considers them allied t(j the fnngivorous Silphidae 
and Latridiidate Th(‘. systematic position of these Insects has 
b(*en the suhj(‘ct of doubt since the days (jf Latreilk*. 

Fam. 52. Bostrichidae (Apatidae of some authors). — 7\(rs( 
Jlve-joliUnl, hut the Jlrst joint very short and iinperfeetly scj}((rnfed 
from the second ; J ront concur jrrominent^con- 
tiynons^ very J if tie extended trn.nsre rscly ; ji re 
risi.hle rentrid seyments. The Bostrichi(hu‘ 
attack dry wixal, and sonant imes in siu-h 
large numbers that timber is cut indy 
d(‘stroyi‘d by them ; iiajst <d' them makt‘ 
cylimlrical burrows into the wood, TIk^ 
larvae have the }>ost(*rior part of the 
body incurved, and resemble tla* wo()d- 
boring larvae of Anobiidae rati an* than 
the predac(M)us larvae, of Plmidae. We 
follow ]A‘conte and Horn in placing 
Lyctides as a division of Itostrichidae ; 
although dilfering vtay much in a|»[)ear- 
ance, they have similar haluts and larvae. 
The ty])ical Bostrichidi^s aw remarkable 
fur their variety of scult)tur(‘ and for the 
shapes of the posterior part of the body ; 
this part is more or less conspicuously truncate, and furnished 
with small prominences. IHndpote irriyhtli, found in the stems 
of a species of Viteea in the Mojave desert of California, attains 
a length of nearly two inches; its larva is extremely similar to 
that of A. eopiieinet. Some of the forms {Phonapate) stridulat(i 
in a mariner })eculiar to themselves, by rubbing the front leg 
against some t)rojections at the hind angle of the prothorax. Up- 
wards of 200 species of the family are known. In Britain we 
have only four small and aberrant forms. 

Fam. 53. Ptinidae. — 7\(rsi f re-jointed, Jirst joint not redneed 
in size, often longer than seeond ; front and middle eoxae small, 
not transrersely extended, the former slightly jrrominent ; jive 
risihifi ventral segments ; prosternnm very short. Here are in- 
•vluded two sub - families, Ptinides and Anobiides ; they are 
considered as distinct families by lAaiiy authors, but in tlie 



Kl(?. 125 . — .{/>(({(' (■(i/mciud. 
Kuropf. A, Larva (at'trr 
I’crri.s) ; B, porfevt lu- 

.SL'Ct. 
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present imperfect state of knowledge^ it is not necessary to treat 
them separately. IHinidae are sometim(‘s wvy destnu tive to tlriiMl 
animal matter, and attack sptvimens in 
museums; Anobiides l>ore into wood, and 
apparently emerge as perfect Insivts t)nly 
for a very l)ri(‘f period; Am^hitun (Aifo- 
(hr pa) pidiin'iim is, however, by no means 
restricted in its tastes; it must possess 
extraordinary powers of digest i<m. as we 
have known it to pass several ceiiseeu- 
tive generations on a diet of opium ; it 
has also ])een re})orted to thriv(‘ on 
taV)lets (»f dried compn'ssed nuNit ; in 
India it is said to disintegratt' hooks; a 
mon^ usual food of the Insect is, how- Misdut wc.vii, 

i*vi‘r, liard biscuits ; we(‘villy ]»iseuits an; 

known to every sailor, and the so-called “weevil ” is usuall) 
tin* larva of v/. paairt'Kin (Fig. 1 -7, F ’. In tin* ease ni' this Iiisrct 
we have not (hdected more than one spiracle (situate 011 the 
lirst thoracic segment); the other known lar\ae of Anobiidi's are 
said to possess eight abdominal spiracles. The skeleton in some 

Ko;. 1*27. - Karly 

st,agi*s (»| Aiiiihimii 
jimi ir> II III . A, 
v:iriul)l»‘ iii ; 

B, larva ; C, iiu]ta ; 
D. as y lit 111 f1 ric.il 
j.ioct-ssfs ttTiiiinat 
iii^; })(»(ly <»!' jtiij»a. 
('I'liis larva is jtro 
l»aMy tin; “Ixiok- 
woiiii ” of lil»rar- 
iaitsj. 

of this sub-family is extremely modiiied, so as to allow the 
Insects to pack themselves up in re]>o.se, ; tlie head is fold(*(l in 
over the chest, and a cavity existing on tlu* breast is thus closed 
hy the head; in this cavity the antennae and the iirominent 
mouth-parts are received and proteete<l ; tln^ l(*gs shut togeth(;r 

^ It is probable that we do no^ know moro than the firtictli jtart of the existing 
sjx*cies, most of whicli lead lives that rend**!’ tlumi vfry difficult to find. 
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in an ])orfe('t manner, so that no roughness or chink 

remains, and the crt^ature looks like a little hard seed. Anohiani 
drlatiini is a common Insect in lioip'es, and makes little round 
hoh*s in furniture, which is then said to be '' worm-eaten.” A. 

( A'esf.ohi II III ) trssrlldtiim , a much larg(*r Insec't, has proved very 
destructive to beams in churches, lilu'aries, t*tc. These species 
— are tlui “death-watches” or “greater 
death-watches ” that have been associated 
with tlie most i*idiculous superstitions 
I mmdbuied in A'olumc \\, 

when sp(‘aking of the l(‘sscr d(‘ath- 
wat(‘}jrs, or Psocidai*). The ticking of 
these Ins(‘cts is really connectiMl witli sex, 
^ and is made by striking the head rapidly 
V ^ against the wood on wliicli the Insect 

F„i. 128 . v*'vy_MiK.malous jrnnis Kdnphr, 

West Austnilui. (Alter (Fig. 128) is foUlld ill aiits’ iicsts ill 

Westwood.) Australia. Westwood placetl it in Fti- 

iiidai*. AVasmann has rt'cently treahsl it as jt distinct family, 
Ket.repliulac, jissociating it with J\ili/jilur<ifr.'i and and 

tnsiting tluMii as allied to Scydmaenidae. 

Fam. 54. Malacodermidae. — Sn-ni (nr rmi ri<f/it) rlsilJr ern- 

trat sr/z/z/r/z/s, //o: hdsid inir not idi-ifiJii fifril in jorni ■n'lfli, the ce./vzr ; 
tai'iii ji rc-Joi nfrd. Intrifunn'nt soj'trr tlndi n^iidl, t/ir jnirt.^ of flir, 
hodi/ not dcciii'dli'lif co-ddd/itod. This im])ortant family includt'S 
a variety of forms: viz. Lycides, ])rilidcs, Lampyridcs, Ttdepho- 
rides ; though they tirt', vmy dilferent in appi'arance, classitims 
hav(! not yet agreed on separating them as families. Of these 
the T.am[)yrides, or glow-w'orms, are of special interest, as most 
of tluur members give olf a })hosphorescent light wlien alive; in 
many of tluan the female is apterous and like a Lirva, and then 
the light it gives is usually conspicuous, frecpiently much more 
so than that of its mate ; in otlier cases the males are the most 
lu’illiant. The exact importance of these characters in the crea- 
tures’ lives is not yet clear, but it appears ])rol)able. that in the 
first class of cases the light of the female serves as an attraction 
to the male, wdiile in the second class the very brilliant liglits of 
'the male serve as an amusement, or as an incitement to rivalry 
amongst the individuals of this sex. ' The well-known tire-flies 
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( Lariold) of Southoni Euro]n‘ an* ;ni of Lillt^r (hui- 

(lition. Tln*y are grt^garious, and on calni, waiin nights crowds 
of tln’iii may l»e soon moving and sparkling in a charm- 
ing manner. Those individuals arc all, or nearly all, males: 
.so rare indeial i.s the h‘mah‘ that h‘w entoniohtgists hav(‘ e\cn 
notiet‘d it. Tht^ writer onet‘ assisted in a large gatluaing (»f 
Ltfriola ifdHi'ti in the \al An/asea, which eonsistial of manv 
humlrt'ds of specimens; all of those* lu! caught, (‘it her on the 
wing or disjilaying their lights on tlu‘ hushes, W(‘re males, hut 
h(‘ lound a solitary temah* (»n tin* ground. This si‘.\ possi'sses 
ordinary, small eyes inst(‘ad of th(‘ 
huge, conv(‘\ organs (»l tin* mah*, 
and its antennae and h'gs arc 
much more* feehle*, so that though 
provided with elytra and wings 
it is altogether a more im]»er 
feet er(‘ature. Kim*ry has gixen 
an ac(iamt of his oli.servat ions 
and e.\j)criments ofi this In.sect, 
hut they do not; give any ch/ar 
idea as to the* (‘Xaet function of 
the liglitd In our lUitish glow- 
worm the temale ismitire'ly apter- 
ous — hence* the name nh,w-w'euni tn*;. TiU. (’..i- 

111 1 Suiitli ,A (Alt* r lln.isr. 1 

- luit the* male has elytiu ami ; B. /. /. i’Mon..i,. 

ailljele wings, and freeple*ntly tlies <•! ; />, h AKoiit 

at night into lighteel a pai'tme*nt s. 

.Mtheuigli se) little has he*en a.se-citainesl us to the* light f)l Lam]»y- 
1 idae*, th(*r(* arc twu) tacts that justify ns in su]»pe»sjng that it is in 
stiine way eif importance* to the specie’s. These* are*: M that in a gre*at 
many spe*(*ies the* eyes have* a magidtieemt uiiel unusual elcvclop- 
me*nt ; {'!) that the* haliits of the* c]vature*s are* in ne*arly all e a,se*s 
nocturnal. It is true that the little^ /Vec.syy//c/ /o/.s h* m < i>h rn.^ is 
said te) he diurnal in liahits, hut it is alte>ge*t he-r an e-xe espt ional 
h*rm, lK*ing e.lestitute of wings in he)th se‘xe*s, ami ])e»sse‘sscd o| 
oidy very fe*ehle light-giving ]»e)We*rs, and we* ha\e*, more*ove*r, 
vciy little real kiiowleelge as to its natural histeay; it is saiel 

■ liuJK t nf. itnl. 18sS, lOe}, aixl Knf. Sfrtf in, kYiu. ISSr, j*]!. 201 -20e’. 

Kiiirry elof'S not nie*ntioii tli^* naiiy* of the tiit ^v^J j*r*-.*'eun<: it to tc* the? 

'"leinioii Italian iiro-fly, Luc'utla Uallnu. 
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that tin; female, is ef the utmost rarity, though the male is not 
uueommoii. 

Tlu; nature of the luminosity of Lampyris has given rise 
to many eoiitradietory statements; the light looks somewhat 
like that given off by ])hosphorus, and is freqmmtly spoken of 
as ])hos))horeseeiie(i ; but lumineseenee is a Indter term. The 
egg, larva, pupa, and mah* an* luminous as well as the femah* 
(at any rate in />. nnrtilaca)^ the lumineseenee is, however, most 
ma,rk(Ml in the femahi imago, in which it is eoneeiitrated near 
th(‘ (‘\.tn‘mity of tla^ alxlomen ; here there are two strata of 
cells, and many line capillary tracheae are, scatteiTsl through the 
luminous suhstance. Wdelowiejski concludes that the liglit- 
])roducing power is inherent in the cells of tlu‘ luminous oi’gan, 
and is ])rodu(‘(Hl by the slow oxidation of a su])stanc(‘ formed 
under thii inlluence of the nervous system. The cells are 
eonsiden‘d to he essentially similar to those of the fat-hody.^ 
The luminescence of Lani]>yridae is very inUTiuittent, that is to 
say, it is suhjt'ct to rapid diminutions and increas(‘s of its 
hrilliancy; various reasons have h(‘en assigned for this, l)ut all 
art^ gu(‘sses, and all that can l)e said is that tlie eliang(\s are 
possibly due to diminution or increase of the air-su])[)ly in tlu‘ 
luminous organ, hut of the way in which this is conti'olled there 
setuiis to he no evidence. (.'onsiderahl(‘ dilfmenct' of o})inion lias 
existed as to the luminescence of the eggs of Lfnnjy/ri,^, If it exist 
in the matter contained in the egg, it is evident that it is 
independent of the existmice of tracheae or of a nervous system. 
Newport and others believed that the light given hy the egg 
depended merely on matter on its exterior. The ol)servations of 
Dubois “ show, however, that it exists in the matter in the egg; 
he has even found it in the interior of eggs that had been 
de])Osited unfertil ised. 

From time to time, since the commencement of the nineteenth 
century, there have appeared imperfect accounts of extraordinary 
light-giving larvae found in South America, of various sizes, but 
attaining in some cases a length, it is said, of three inches ; they 
are reported as giving a strong red light from the two extremities 
of the body, and a green light from numerous points along the 

^ Zeitschr. iriss. Zool, xxxvii. 1882, p. 35-1 ; also Empry, op. cit. xl. 1S81, 
p.' 338. For another theory as to the Inininescenee, see p. 259. 

^ Bull. Boc. Zool. France, xii. 1887, p. 1*37, postca. 
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sides of the l)ody, and hence are called, it is said, in rai;i<4uav 
tin* railway-heeth*. AVe may refer the ri'achn* to llaas(*’s pnjuT ‘ 
on the snhjt*et ot th(‘se “larvae,” as we can lu'ie only say that it 
a])[)ears pi’(>hahle that most of tlu‘se creatures may |»]’o\e to In* 
adult femah*s of the extraordinary L^rouj> I’lnaiuodini, in whic h it 
would ap})ear that the ima^o of tin* lemale s(‘X is in a nioi’e hir\a- 
like state than it is in any othtu* Insc'cts. Tin* mah's, ln>we\(‘r, 
are well-developcal beetle's; unlike tin* luah's ot I .aiupvridc's, in 
L;\ neral tlnw have not peculiar (‘Ves, hut on tin* otln>r hand tln*v 
]»oss(‘ss antennae which are anioiiList tin* nn^st hi^hh' dc*\i*lop»‘d 
known, the joints beini^ furnished on (‘ach side with a Ioiil,^ 
a])[)c‘nda;4:e densedy coverc'd with ])uh(‘S(‘(‘inc* of a. ivniarkahh* 
charaetc'r. Tlnu’c* is no rc'ason to doubt, that Ilaasc* was cori’cct 
in treatin^Li: tin* Insc'ct wc* liourc* { l‘Jlt, l>; asa pcrlbnt Insoct : 
In* is, indc*(*d, corrolxiratod by h’iley.'“ Tin* dist iin i ions l»ri\\ri*n tin* 
larva and temalc* imaRo arc* that tin* lattc*r has two c*laws on the 
leet instc'ad of one*, a oi'(*att*r numbe*!* of joints in tin* iintc-iinac*. 
and less iiuperteet c*yes : the fc*mah*. is in fact a Iar\;i. inakiiiL; a 
slig'htly or(*atc*r chanut* at tin* last c'cclysis, than at those* ]»re*\ ious. 
It is miieh to be r(*Rrett(*d that wc* have* so \(*r\’ small a kintw- 
h'doe of these most int(*rc*slin!^ Insects. Malacodcnuidai* aiv 
probaldy the most inipc‘rlect or priiuiti\c* ot all bi*ctlcs, and it 
is a point of some interest to tind that, in one of tln*iii tin* 
]>ln*nomc*na of inetamorf)hosis are r«*ducc,‘d in oin* s«*x to a 
minimum, while in the other they arc-- presumably at lc*asi 
— normal in charaet(*r. 

Xuni(*rous larvae of most (*xtraordin;iry, tlnmudi diversi*, 
shajees, l)(*arin<_!; lon;^’ processes at tin* sidc’S ot tin* boely, ami 
haviiiju;' a head cajeabh* of comjeletc^ witlnlrawal into a sh*inh‘i 
cavity of the thorax, have* loiiR' be(*n known in s«*\(*ral paits of 
the world, and I)r. AVilh*y reec*ntly tbund in Xc*w Ihitain a 
species liaving these bocly-prcjcc'sses artieulatr*d. 'riioui^h th(*y 
are douletless larvae of Lam}»yrides, none of thc*m have ev(*r bc'cn 
reared or exactly identitic*d. 

A very remarkable Ceylonese* insc'ct, (Khtmsi 

Tascoe, is placed in I^impyrides, but can scarcely belong tln*r<*, as 
apparently it has but five or six visible ventral segments ; this 
Insect has two pairs of eyes, a large t»air, with c oarsc* lacets on 

' Jf^utSi'hcent. Zri^schr. xxxii. USSS, jtjt. 1},V107. 

' Ent. xxiv. lss7, |». IIS. 



252 


COLKOPTERA 


CM A I’. 


the under side of tlie head, and a moderate-sized ])air with fine 
facets on the up])er side. Nothing is known as to the haluts of 
this curiosity, not even whether it is luminous in one or l)oth sexes. 

It is lielieved that th(5 perf(*et instar of Lim])yrides takes no 
food at all. The larvae wiUHi formerly su})t)os(al to bt' vegetarian, 
but it a,])])ears probable that nearly all an? carnivorous, the chief 
food l)(*ing Mollusca either living or dead. The larvae are active, 
and in many s])(M'i(*s look almost as much likt; perfect Insects as 
do the imagos. 

The oth(‘r divisions of Alalacodtuanidae — Lycidi's, Drilides, 
'r(‘l(‘])horid(‘s — also have prtalaceous, carnivorous larvae. All thcsfi 
groups are, exUmsive. Though much neglected by colk‘ctors and 
naturalists, some loOd speci(‘s of the family AIalai*oderniida(* 
hav(‘ luHui (kdected. We. have about 50 in llritain, ami many 
of tluun an; amongst the most wididy distribulial and abundant 
of our native. Insects. Thus, howiver near they may be to th(‘ 
]irimitive condition of Coleopbu’a, it is higbly probal)le. that tlu‘y 
will continiK; to exist alongside of tlu; ])rimitivt‘ Cockroaches and 
At)tera., long after the more highly endowaal forms of Insect-life 
have btam extinguished wholesale by tlu; ot>erations of mankind 
oil the fai'c of the lairth. 

Fam. 55. Melyridae (or Malachiidae). risible and wnre- 
abfe, ventral abdonihad seifiiients; the basal part mare <a' less disfinetl// 

ca-adapfed n'ith the earae. These 
luseets an‘ extremely numerous, 
but have beiui vi;ry little studiial. 
In many works they are classilital 
with ^lalacodcrmidae, but wt*n‘, 
correetly se})arated ]»y Leconte 
and Horn, and this view is also 
taken by Dr. Vmiioelf, the latest 
invi‘stigator. The smaller num- 
ber of visible ventral segments 
appears to be due to a change 
at the base correlative with an 
adaptation between the base of 
Fid. vso. - Mahu'hius (teacus. Britain, the abdomen and the hind 
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not clavatc^. The liahits in tlit‘ two taniilit*s aic ilihri-tMit. as the 
Melyri(la(‘ are l‘re([iieiiters ot‘ llowers. .Many nf ilic MflyriiljK^ 
have the intt‘j 4 iiin(Mit soft, lait in llu* toiins jthuH'd at the md 
of the lainily — ejj, ^/////e- tlioy are inueh firmer. Thus these 
1 nseets (*slal>lisli a transition from tin* Malaeodiuanidat* to ordi- 
nary (’oleo|)U‘ra. .Vlthouuh the ima^os are ludieved to eonsumt* 
some jiroduets of the llo\v<*rs they freijuent, yet very litlh' is 
leally known, ami it is not ini])rohahle that they are to s«»me 
e\t(‘nt earnivorous. ddiis is tin* ea se \\ 1 1 h the 1 a r \ a i ‘ that a re known 
i l'i^’. Ido, larva of J/e/er/z ^ //.s* drnru-^]. Tln‘S(‘ are said Iw' I’erris 
to ]»(‘ar a ! 4 real resemhlam t* to thost‘ ol' tlu‘ ^^eniis 7't Iritlniri/s, 
lielonLcin^H' to the Malaeodei‘mi<lae. 

Fam. 66. Cleridae. — 'Dn'stJin'-jiUiffri/; lifit (In' hiiKal joint i>( 

till' posirnioi' Vi'i'if mil I I ni't , n^nni/l// I'l rtj smoll dhuri , a nd rfns>/// 
iiiiiliil if'ifji (he sernnit In/ n n nhln/ne s/ilirn; (ho iijiin.-i n/ joints 
t n'o tofone nsni/Ki/ ju’otoni/ed ns nienihen nons f!o/>s ; o nti eioe n s o* 
jii'oin I nr nf y tisindh/ eo)it ti/nons, rifther ln/';/i\ Imt tlnir roritii s nut 
jt rot o lUfi'il e.ri n enaU If y Inhinl /nd /n nsiodli/ inth lorifr hotrhtt- 
shnjn'd, (eenit/Kfl joint ‘ venteid srifnirnts Ji rr or si.i\ ri rif niotoh . 
Tin* (deridai* are wvy variiMl in form and eolniirs; iho aiileniiae 
are usually mon* m* k'ss elu]>hed at the ti|e ami not at all sei rate, 
hut in Ci/tidrns and a hwv others they ar<* mU eluhhed, and in 
Ci/Hdrns have seven flattimeil j(dnts. The student, should he 
very eautious in d(‘eidinj.»' as to the numher of joints in the te(*t 
in this family, as the small hasal J'»int is oiteii s(ar(i*ly dis- 
tiuL^mishahle, owdn^^ to the (dditeration oj' its sutuie with tin* 
s<M ond joint. The lit th‘ Al]»ine Lnrirnhins has the aiitei ior e»»Nal 
cavities |)rolonLfed exttunally, and lie* enxae reeei\«* the femora t'» 
■‘^onu* (‘.\tent, so that it eonmvts ( ’lei idae ami I )erndont idae. The 
( 'lerida(‘ ai’(* predaceous, and their larvae are \ery active : they 
ait; sj)eeially fond of wtMHl-horinu’ Insects : that of 7'dl ns ,ln/t- 
(/idns (Fij^. ld)l) eiUtU’s tin* harrows of 77///// //s jn rt i n iro,/ns in 
J^^'areli of the larva, d’ht* nieinhers of tin* ;,!i'oup t 'oi ymd idtvs 
lre(|uent animal matter, carcases, hones, etc., ami, it is said, feed 
then *on, hut Perris’s recent invt*sti^^at ions ' make it ju'ohahh* that 
the larvae really eat the innumerahle Ihjdeious lai vai* t<»uml in 
such refuse; it is alscj said that tin* larvae of ( 'leiidae spin 
cocoons for their metamorphosis; hut IVrris has als(» shown 
that the larvae of Aec/v////// rifjieo/lis really use tin* ])U})aria hjrnn*d 

^ Lams ites^Ctitto/nti'tSy isrs, j». 20*'. 
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))y ])ipterii. Some of the species of Necrohia have been spread 
by commercial intercourse, and K rufij^es appears to be now one 
of the most cosmopolitan of Insects. The beautifully coloured 
Coryncti'H corrtdeu.^ is often found in our liouses, and is useful, as 
it dt‘slr(jys tlie death-watches (Anohitim) that are sometimes very 
injurious. Trirhodes apiarins, a very lively -coloured red and 
blue beetle, destroys tlie larvae of the lioney-l)ee, and Lampert 

lias reared I'richodrs alrearlvs 



Fid. 131. -- Larva of TUIk.^ ehniijatiis. 
(New Forest). A, Head ; B, front le^^ ; 
C, teriiiiiiiitioii of the body, more mug- 


from the nests of Chalirodonut 
viurarla, a mason-bee; he re- 
cords that om^ of its larvae, 
after binnj.f full grown, remained 
twenty - two months cpiiescent 
and then transformed to a pujia. 
Still more remarkable is a (-ase 
of fasting of the larva of 7V/- 
(du)de^ (iininlos recorded by 
Mayet ; ^ this Insect, in its 
imnuiture form, destroys Acri- 
diiun maroccamiDi ; ti larva sent 


from Algeria to ^1. Alayet refused such food as was olfered to 
it for a |)eriod of two and a. half years, and then acceptiMl 
mutton and beef as food ; aft(‘r being fed for aliout a year and a 
half thereon, it died. Some Cleridae bear a great resemblance 
to Insects of other families, and it appears probalile that they 
r(‘senible in one or more points the Insects on which tlu‘y h‘ed. 
The species are now very numerous, about 1000 being known, 
but they are rare in collections ; in Ilritain we liave only nine 
species, and some of them are now scarcely ever met with. 

Fam. 57. Lymexylonidae. — Elonifnte.hetdle^^v'Wi soft integu- 
front and middle coxae exserted, longitudinal in position; 
tarsi slender, Jive- jointed ; antennae short, serrate, hut rather hroad. 
Although there are only twenty or thirty species of this family, 
they occur in most parts of tlie world, and are remarkable on 
account of their habit of drilling cylindrical holes in hard wood, 
after the manner of Anobiidae. The larva of Lynicxglon navede was 
formerly very injurious to timber used for constructing ships, but 
of late years its ravages appear to have been of little importance. 

" - The^'genus Atractocerus consists of a few species of very abnormal 


^ Ami. ^oc. eat. France,' 1894, p. 7. 
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Coleoptera, the body being elongate and veriniforin, tlie elytra, 
reduced to small, functionless a])}>endages, while the wings are 
ample, not folded, but traversed by strong longitudinal mu-viuvs, 
and witli only one or two transverse mu’vures. Owing to the 
destruction of our forests the two llritish Lymexylonidac — L. 
ntirale and Ifi/levoetus dcrmestoidcs—iW'ii now very rarely met 
with. 

Fam. 58. Dascillidae. — Small or modrrafe-slzrd witli 

rather Jlimsf/ intefjuinentSy antennae either srrrate, jilijonn, or 
even made Jiahell ate hy long appen- 
dages; front eoj'ae elongate, greatly 
erserted ; abdomen 'with ji re mobile 
ventral segments ; tarsi fire-jointed. 

This is one of the most neglected 
and least known of all the families 
of Col(‘opt(‘ra, and one of the most 
dillicult to classify ; though always 
])laced amongst the Serricornia, it 
is more nearly alli(?d to rarnidae 
and Byrrhidae, tliat are placed in 
( davicornia, than it is to any of the 
ordinary families of Serricornia. It 
is ])robable tliat careful study will 
show that it is not natural as at jU'esent constituted, and that tin' 
old families, Dascillidae and Cyphonida(\ now comprised in it, will 
have to be separated. Only about 400 sp(‘cies are at ])i*es(*nt 
known; but as nearly 100 of tlu'se havt‘ lH*en det(‘cted in New 
Zealand, and 17 in Britain, doubtless the nnni]»ers in other 
t)arts of the world will prove veiy considei’a])l(*, lhes(* lns(‘cts 
having been neglected on account of their unattractive exterior, 
and fragile structure. The f(‘w larvae known ar<‘ of three or 
lour kinds. That of .Daseillns eerrinns is subterranean, and is 
l>elieved to live on roots; in form it is soni(*wliat lik(.* a Lainelli- 
corii larva, l)ut is straight, and has a huge head. Those of the 
Dyphonides are aquatic, and are remarkabh* for ])ossessing antennae 
consisting of a great many joints (Fig. A). Tournier 

descril)es tlie larva of Helodes as ])Osse.ssing al>dominal Imt not 
thoracic spiracles, and as lueathing by coming to the surface of 
the water and carrying down a bubble of air adhering to the 
posterior part of the body; t-^ie larva of Hydroey^jhon (Fig. 132, A) 



Fl<!. 132. - * H jfdi'oi'yftJunt th'ffr.i icdllis. 
Hritiiin. A, J.arva (alter 'I'ouniit'rj ; 
B, iiiiajj'o. 
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possesses several tinger-likt^ pouehes that can he exstiilpated at 
tlie end of the 1)ody. It is ])ro])alde that these larvae are earid- 
vorous. Thi‘- iinau'o of this liiseet alxmnds on tlie huslies aloiii*- 
the 1)anks of some of tlie rapid waters of Scotland ; according to 
Toiirnier, when ahirmed, it enters tlie water anil goi‘S heneath it 
for shelter. The third form of larva helongs to the genus Euci- 
ui’tvs, it lives on 1‘ungoid matter on wood, and has ordinary 
antennae of only four joints.^ Jt is very doulitfid whether 
Eiunndus is related to other Dascyllidae ; some authorities indeeil 
place it in Silphidae. 

Fam. 59. Rhipiceridae. — Tarsi fire -jointed, f urnished v'ith 
a rohust onychium (a straight chitinous 2 )rocess hearing hairs) 



hetween the ela/irs ; antennae of 
the male hearing long irroeesses, 
and sonietinies consisting of a 
large n u tnher of join ts. Midi- 
dihles rohust, strongly curred, 
and (dniost call i per -I ike in 
form. This small family of 
less than 100 species is wddely 
distrihuted, though confined to 
the warmer regions of the 
earth, a single speeies occur- 
ring in the extreme south of 
Eastern Europe. \ cry little 
is known as to the natural 
history. The larva of Calli- 
rhipis dejeani (Eig. l o‘l, A) is 
descrihed ])y Schiodte as hard, 
cylindrical in form, and ])eculi- 
arly truncate behind, so that 


( ill Ur Sell unite) ; B, lihipicem mydaana there appear to be oiily eight 
iiiiile, Australia ; C, under side of its hind , , . , . ^ i • A i 

foot. abdominal segments, the ninth 


segment being so short as to 


look like an operculum at the extremity of the body. It lives 


in wood. 


Fam. 60. Elateridae {Click -heetles). — Antoinae more or less 
serrate along the inner margin, frequejitli/ 2 )ertinate, rarel// 
■Jiliform. Front coxae small, spherical. Thorax usually vnth 
^ Perris, Ann. Avc. mi. Francefl) ix. 1851, p. 48. 
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h ind angles more or less 2 rrolonge(l harhntrds ; v:lth a prosier nal 
process that can he receired in, and usuallg can more in, a 
mesosterned earity. Hind coxa icith a jdale, ahove v'hieJi the femur 
ran he received. Visihle ventral segments usually fire, onlif the 
terminal one heing mobile . Tarsi f re-jointed. This large family 
of Coleoptera comprises al)out 7000 
species. Most of tliem are readily 
known l)y their peculiar shape, and - 
hy their faculty of resting on the / 
l>ack, stretching themselves out 
hat, and then suddenly going off 
with a click, and thus jerking 
tliemselves into the air. Some, 
however, do not possess this faculty, : 
and certain of these are extremely 
ditiicult to recognise from a defi- 
nition of the family. According 

to Bertkau^ our British Lacon i \ ^ ^ 

murinus is provided near the 134 .— rlumbrus. New 
^ , Forest. A, Larva ; B, ieinale 

tip of the upper side of the ab- imago. 

domen with a ])air of eversible 

glands, c(.)mparable with those that are l)etter known in Lepi- 
dopterous larvae. He states that this Insect does not try 
to escape by leaping, but shams death and “stinks away ” its 
enemy. The glands, it would aj)p('ar, become exliausted after the 
operation has been repeated many times. Tlie extent of tlie lea]) 
ex(*cuted by click-beetles differs greatly; in soiia^ sjxM'ies it is 
very slight, and only just sufficient to turn tin* Insect right side 
up when it lias been placed on its l)ack. In some cases tla* 
Insects go through the clicking movements with little or no 
appreciable result in the way of conse([uent propulsion. Although 
it is ditticult to look on tliis clicking poW(*r as of very gr(‘at value 
to the Elateridae, yet their organisation is ])rolbundly modilied so 
as to permit its accomplishment. The junction of tlu* prothorax 
with the after-body involves a large number of pi(‘ces which u\v 
all more or less changed, so that the joint is (Uidowed with greater 
uiobility than usual; while in the position of repose, on tlie other 
hand, the two parts are firmly locked together. The tlioracic 
stigma is of a highly remarkable nature, and the extensive 

^ Arch. Xaturgclch. xlviii. 1, 1882, ]». 371. 
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niemljrano in which it is placed appears to he elastic. Altliougli 
the mechanics of the act of leaping are still obscure, yet certain 
points are clear ; the prosternal ])rocess possesses a ])rojection, or 
notch, on its upper surface near the tip; as a preliminary to 
leaping, this projection catches against the edge of tlie meso- 
sternal cavity, and as long as this position is maintained tlie 
Insect is quievscent ; suddeidy, however, the projection slips over 
tlie catch, and tlie prosternal pi'ocess is driven wdth force and 
rapidity into the mesosternal cavity pressing against the front 
wall thereof, and so giving rise to the leap. 

Several larvae are well known ; indeed the “ wire- worms ” 
that are sometimes so ahundant in cultivated ])laces are larvae 
of Elateridae. In this instar the form is usually elongate and 
nearly cylindrical ; the thoracic segments differ but little irom 
tlie others except that they bear rattier short legs; the skin 
is rather hard, and usually bears punctuation or sculpture : 
the liody frequently terminates in a ver}' hard process, of 
irregular shape and bearing ])eculiar scul]iture on its upper 
surtace, while beneath it the ])rominent anal orifice is placed : this 
is sometimes furnished with hooks, the function of which has 
not yet been oliservcal. The majority of these larvae live in 
decaying wood, but some are found in the earth ; as a rule the 
growth is extremely slow, and the life of the larva may extend 
over two or more years. Some obscurity has prevailed as to their 
food ; it is now considered to be chiefly liissh, though some species 
probably attack decaying roots; and it is understood that wire- 
worms destroy the living roots, or underground stmiis, of tlie crops 
they damage. ATirious kinds of Myriapods (see Yol. V. p. 29) are 
often called ‘"wire-worm,” but they may be recognised liy possessing 
more than six h‘gs. The larvae of the genus Cardiophorus are very 
different, being remarkably elongate without the peculiar terminal 
structure, but apparently coiiqiosed of twenty-three segments. 

The genus Pyropdioras includes some of the most remarkable- 
of light-giving Insects. There are upwards of 100 species, 
exhibiting much diversity as to the luminous organs ; some 
are not luminous at all; but all are peculiar to the New World, 
with the exception that there may jxissibly be luminous species, 
allied to the American forms, in the Fiji Islands and the New 
Hebrides. In tlie tropics of America the Fyropltonis, or Cucujos, 
form one of the most remarkable 'of the natural phenomena. 
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The earliest European travellers in the Xt'w World were so im- 
pressed by these Insects that descriptions of their wondrous dis])lay 
occupy a proiiiinent position in the accounts ol’ writers like Oviedo, 
whose works are nearly 400 yi'ars old. Only one of tlie s}»ecies 
has, however, been investij^ated. P. nocflhicus is oiu^ of the most 
abundant and largest of the J]i/roplinr(/s, and possesses on each side 
of the thorax a round polished space from which light is given 
forth ; these are the organs called eyt‘s by the older writers. 
Mesides these two eye-like lamps the Insert possesses a thirel 
source of light situate at the lease of the ventral surface* eef the* 
abedomen ; there is no trace eef this lattea* lam]) whe*n the* Inse-ct 
is in re‘])ose ; but when on the wing the* alieloniem is bent away from 
the birast, and then this source eef light is e*x])ose‘el ; hene*e‘, wh(‘n 
Hying, this central luminous body can be alternate'ly dis])layi‘el 
and concealed by me*ans of slight movements of the a.bde)nie*n. 
The young larva o(‘ J\ nodihi.nis is luminous, having a light- 
giving cemtre at the junction e)f the lK*a(l and thorax ; the* e)lelcr 
larva has also numerous luminous points along the* side*s e>f the 
l.)udy near the spirarleis. It is remarkable that the*re shoulel 
be* three successive s(‘ats of luminese*ence in the* life of the* same 
indivielual. The eggs too are saiel to be luminous. The* light 
given off by these Insects is e‘xtremely ple-asing, anel is used 1)}^ 
the natives on nocturnal excursions, anel by the*, women for orna- 
ment. The structure of the light-organs is e*sse*ntially similar 
to that of the Lampyridae*. The* light is said to be* the^ me)st 
economical known ; all the (*ne‘rgy that is usi/el In'ing conve'rte'd 
inte) light, without any waste by the formation of he'at or 
(‘hemical rays. TTie subje*ct has be‘e*n investigated 'hy l)nl)e)is, ' who 
comes, however, to conclusions as to the physiology of thei 
luminous ])re)cesses ditfere*nt from those that have* be*en re'acheel 
l)y "VVielowiejski and otlmrs in their inve*stigations ejii (lleov- 
wejrms. He considers that the light is pre)eluce*d by the reactions 
of two spe*cial substan(*es, luciferase and luciferine. Liiciferase 
is of the nature of an enzyme, anel exists only in the luminous 
organs, in the form, it is supposed, of extremely minute granules. 
Luciferine exists in the blood; anel tlie light is actually evokeel 
by the entry of blood into the lumineais organ. 

We have given to this family the extension assigneel te) it by 

^ “ Les Klate-rieles luiuiiuMix,” ^idJ. So<\ Zoid. France, xi. 188^; also LcnniH 
dr Physlohn fie (jdntralc, Paris. 1SP8, and C.ll. Ac. Scl. (‘X'xiii. 189'>, ]>. a.')-]. 
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Schiikite. Leconte and Horn also adopt thin view, exee])t that 
tlu^y treat Throseides as a distinct family. Ly most authors 
Eucneniides, Throseides, and Celndonides are all considered dis- 
tinct families, l)ut at present it is almost impossi])le to separate 
tlunii on satisfactoiy lines. The following talde from Lecontt' 
and Horn exhiljits the characters of the divisions so far as the 
imago is concerned : — 


Tustevior coxai' laminate ; trorliaiit^a-s small. 

Liln'um concealed ; antennae somewhat distant from the eyes, their 
ins(*rlion narrowing the. front . . . ErexEMiDKS. 

Lalnaim visible, free; antennae arising near the eyes under the frontal 
margin ...... Elatehidks. 

Lahrnm transverse, connate with the fr(.)nt. 

Ventral segments si.\ ; claws simple ; tihial s];)iii‘s well developed. 

Cebrionides. 

^h*ntral segments five ; claws serrate ; til»ial s]>in’s niodei-ate. 

PEROTHOBinES. 

Posterior coxae not laminate; trochanters of middle and posterior legs very 
long . , . . . . . Cerophy TIDES. 


Throseides are 


considered to l)e distinguislied by tlie 
mesost(‘rmini being impressed on each sidc^ 
in front for the Jiccommodation of the 
])osterior fac(> of the front coxae. The 
g(mus Th romis has the antennae clavate. 
ITie classification of the Elaterides and 
these forms is a nuitter of the greatest 
difficulty, and, if the larvae are also 
considered, l)ecom(^s even more complex. 
Oebrionid larvae are dilferent from 
tliose of any of the other divisions, and 
]) 0 ssess laniimite, not ctilliper-like, man- 
dibles. The larvae of Eucneniides (Fig. 
135) are very little known, but are 
liighly remarkable, inasmuch tis it is 

n. sp. Halil Hiouth-opeiiing 

i: A- .S', ill some of them, and they have no legs. 

heairmorl Srjd; d! The otlier divisions possess vcryfow sppcies 

under side of terminal seg- compared with Elaterides. In Britain 
iiieiit ; a, anus. i i i. • i. * • . 

we have about sixty species ot Elate- 
rides, four of Throseides and three of Eucneniides ; Cenyphytum 
was ])robably a native many years ^'igo. Neither Perot hopides 



Fig. 135. 

Hawaii, 

.si<le ; B, under .side 
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nor (Jel)rionides are represented in onr fanna ; tlie former of these 
two groups consists only of four or live North American speeii^s, 
and tile C(‘rophytides are scarcely more numerous. 

Fam. 61. Buprestidae. — AnfouKte serrate, never eJonqafe ; 
jirotlioriix Jitti ufi eloscly to the after-hody, n-itti a jrrveess received 
into a cavity of the mesosternum so as to peon it of no niovonents 
of natation. Five risihle ventral sey/nents, the first usually 
I’t 0 nyate ^ closely united ivitli the second, the others niohile. Tarsi 
f ve-jointed, the first four joi nts usindly irith nienihranous pads 
heneath. This faiidly is also of large extcait, alK)ut dOOO s])eci(\s 
l)eing known. iVIany of them ari' remarkakle for tlu* Jiiagnificence 
of their colour, which is usually mi^tallic, and often of Ihegri'atest 
l)rilliancy ; hence tlieir wing-cases are 
used by our own s])(.H‘ies for adorn- 
ment. Tlie elytra of the (‘astmai kinds 
of tlie genus Sternocera nvo of a, V(‘ry 
brilliant green C()lour, and arc* uscmI 
extensively as embroidc^ry for tht* 
dr(‘sses of ladies ; the bronze* elyti^a 
ot Buprcstis (^Euchroina) yiyantea 
were*, used by the native chieftains in 
South America as leg-ornainents, a 
large nuiid)er being strung so as to 
form a circlet. The intc‘gument ot 
the Buprestidae is very thick and hard, 
so as to increase the r(*.seml)lance to 
metal. J he dorsal plates ot tlie alxlo- (aftt rSci.io.ite) ; B, imago 

men are usually soft and colourless in 
lieetles, hut in Buprestidae they are 

often extremc'ly lirilliaiit. The metallic colour in tlu*se Insects is 
not diu*. to pigment, but to the nature cd* tlu* surface*. Bupr(*stidae 
a})pear to enjoy the hottest sunshine, and are found only where there 
is much summer heat. Australia find Madagascar are very rich 
in species and in remarkable forms of the family, while in Jhdtain 
we possess only ten species, all of which are of small size, and 
nearly all are excessively rare. The family is remarkably rich in 
fossil forms; no less than 28 percent of the Mesozoic beetles 
found by Heer in Switzerland are referred to Bu})restidae. 

The larvae (Fig. 13G, A) find nourishment in living vegetable 
matter, the rule being that they form g;dlerie?^n or under the 
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b«irk of trees and l)uslies, or in roots thereof; some inluilnt tlie 
stmns of herl)aee*ous ])lants and one or two of the smaller forms have 
Ixieii diseovered to liw) in tlie pnreneliyma of leaves. A few jire said 
to inhabit dt‘ad wood, and in Ansti'alia s])eeies of Ktlioii dwell in 
galls on various plants. J>n})reRtid larvae are of very remarkable 
shape, the small head b(‘ing almost entirely withdrawn into the 
very broad thorax, while the al)donien is slender.^ A few, how- 
evei*, depart from tliis shape, and have the thoracic region Imt 
little or not at all broader than the other parts. The larvae of 
Jvlodiii — -a genus that inhabits desert or arid regions — are 
covered with hair ; they have a great development of the 
mandibles; it is believed that they are of su1)terranean habits, 
and that the mandibles are used for burrowing in the earth. 
Only the newly hatched larva is, however, known. 


Series IV. Heteromera. 

Tivrsi of tliC f ront and middle lef/s with five^ those of the hind. 
lc<js ‘with four, joints. 

This series consists of some 14,000 or 15,000 species. 
Twelve or more families are recognisi*d in it, but the majority of 
tiui species are placed in the one great family, Tenebrionida(\ 
The number of visilde ventral segments is nearly always hve. 
Several of the fimilies of the series are ol‘ doubtful validity ; 
indeed beyond that of Tenebrionidae tlie taxonomy of this series 
is scarcely more than a convention. The larvae may be con- 
sidered as belonging to three classes ; one in which the body is 
cylindricjil and smooth and the integument harder than usual in 
larvae ; a second in which it is softer, and frecpiently possesses 
more or less distinct })seudopods, in addition to the six thoracic 
legs ; and a third group in which hypermetamorphosis prevails, 
the young larvae being the creatures long known as Triungulins, 
and living temporarily on the bodies of other Insects, so that 
they were formerly supposed to be parasites. 

^ R seems impossible to miderstand tlie morphology of the anterior segments liy 
mere inspeetion ; the anterior siiiracde being seated on the segment behind the 
broad thorax. Considerable dilTerence of ojiinion has prevailed as to what is head, 
what thorax ; tlie aid of embryology is necessary to settle the point. The lai’vai 
doseribed by Westwood {Mod. Classif. i. 183^, p. 229), and figured as probably 
lOtprcsiis aiknuatn, is doubtless a Passalid. 
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Fam. 62. Tenebrionidae.— ZVo/// (‘(kok' f^horf, not 
frotn ihe carifics, cnrlosrd hr/n'iid. Jurt ihstitufc of iohrd join/,^. 
C/(('W<i smooth, Tliis is one of the lai’2:(‘st; families of ('ol(M)])t(M-a, 
about l OjOOO speeies being already known. .V viuy l;irg(‘ ])orli()n 
of the Tenebrionidae are entirely terrestrial, wings suitable for liight. 
btung al)sent, and the elytra friMpiently more or less solden'd. Sneh 
forms are described in systematic wan'ks as aptcu’ons. Unfortunahdy 
no comprehensive study has 
ever been made of the wings 
or their rudiments in these 
apterous forms.” ^ Tt is prob- 
able that the wings, or their 
rudiments or vestiges, always 
exist, but in various dc'grees of 
development according to the 
species, and that they an' lu'ver 
used by the great ma jority of the 
terrestrial forms' Many of the 
wood - feeding Tenebrionidae, 
and the genera usually pkuaal 
at the end of the family, possess wings well adapted for llight. 
The apterous forms are cliielly ground-btH'tles, living in dry 
]:)laces ; they are- very numerous in Africa, California, and 
Xorth Mexico. Their colour is nearly always l)lack, and this is 
probably of some physiological importaiu'c ; the int(‘guments an' 
thick and hard, and if the wing-cases are taken ofl, it will lie 
found that they are usually more oi* less yellow on the inner lace, 
even wlien jet-black externally; the external skeleton is V(‘ry i*l(»sely 
fitted together, the parts that are covered consisting of very delicate 
membrane ; the transition between the hard and the memlnanous 
portions of the external skeleton is n'lnarkably al)ru])t. Ihese 
ground-Tenebrionidae form a very interesting study, though, on 
account of their unattractive appearance, they have not received 
the attention they deserve. 

Afany of the Tenebrionidae, notwithstanding their dark 

^ Casey lias examined tlie wings in the genus Blapstinus (an “apterous” 
genus), and found that the wings are extremely varied in development, according 
to the species ; in no case, however, did tliey appear to be capable ot giving more 
than a laboured and feeble flight. — Ann. Neu' York Ac. v. 1890, p. 416. 

In Eleodes, though the meso- 8|id meta-notum are formed of delicate membrane, 
the w’ings exist as minute flaps, requiring some examination for tlieir detection. 
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colours, are diurnal in habits, and some of them run 
with extreme velocity in places so bare and desert that the 
means of existence of the Insects is a mystery. Most of the 
Teuebrioiiidae, liowever, shun the light. The food is usually 
vegetalde matter, and it is apparently preferred in a very dry 
state. Mr. Gahan has recently recorded that in Fraofjcna 
the under surface of the head has tlie gular region striate for 
stridulating purposes. This is the only instance known of a 
voice -organ in this situation, and moreover is the only case 
in all tlie Teuebrioiiidae in which any sound-producing organ 
has l)een discovered. The larvae exhibit but little variety, they 
are elongate and cylindrical, with harder integument than is usual 
in Coleopterous larvae; they have six thoracic legs, and at the 
under side of the posterior extremity the anus serves as a very 
short pseudopod. The resemblance of these larvae to those of 
Elateridae is considerable ; but though the body is terminated by 
one or two snifill processes, these never attain the coin])lexity of 
the terminal segnient of Elateridae. The common meal-worm — 
i.e. the larva of Tcnebrio molitor — is a very characteristic example 
of the grou}). The pupae are remarkable on account of peculiar 
projections, of variant and irregular form, that exist on the sides 
of the abdominal segments. Britain is very poor in these Insects ; 
our list of them siaircely attains the numlier of thirty species. 

Fam. 63. Cistelidae. — Clan'S covib-Hke. The very ol)scure 
beetles forming this family are only separated from Teuebrioiiidae 
on account of their pectinate claws. About 500 species of (Ts- 
telidae are recorded ; the early instars, so far as known, do not 
ditfer from those of Tenebrionidae ; the larvae are believed to live 
on dead wood. 

Fam. 64. Lagriidae. — Anterior coxal cavities closed, tiiis of 
the front coxae free, claws smooth, penultimate joint of the tarsi 
broader, pubcscefit beneath. This family luis very little to dis- 
tinguish it from Tenebrionidae, and the group Heterotarsini 
appears to connect the two. It is a small family of about 200 
species, widely distributed, and represented in Britain l)y one 
species, Latjria hirta. The early instars are similar to those of 
the Tenebrionidae, except that the larva is less retiring in its 
habits and wanders about on foliage : it is of broader form than 
that of most of the Tenebrionidae. Tl^ie pupa has long projections 
at the sides of the abdominal segments. 
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Fam. 66. Othniidae. — Onlyal)oiit t(‘n species are known of this 
dubious family. They are small Insects with weak integument, 
and aie said by Leconte and Horn to be distinguished from 
“degraded Tenebrionidae ” by tlie more mobile abdominal seg- 
ments, tlie hind-margins of which are semi -membranous. Tht* 
antennae are of the clubbed shape, (‘haractmistic of “ Clavicornia,” 
but this also occurs in nuiiKTous undoubted Tenebrionidae. 
Species of Otliniicfi have been found in dapan and llorneo, as 
well as in North America. Nothing is known as to their 
me tamorpl loses. 

Fam. 66. .fflgialitidae. — All the coxae rcry irlilely scyarttfed ; 
no co-ailaytation hctirccn. the sides of (he abdomen and (lie edyes of 
(he iriny-eases ; Jive ventral seymenls and tip of a sixth risible. 
Two minute and rare Insects from Xorth-AVest America constitute 
this family. It is distinguished from Pythidai^ by the minute 
{‘vont co.xae, widely sejiarated, coiiiplct(*ly cIoschI in, and d(*(*])ly 
embedded in the ])rosternum. 

Fam. 67. Monommidae. — This is a small family of less than 
1.00 s|)i'cies, the meml^ers of which have the details of their 
external structure; much modified, permitting the Insect to ])ack 
itself up in repose in a. very perfect manner. They are of small 
size and oval form ; and are alisent Irom Europe and the Ant i- 
podes. Notliing appears to be known as to the metamorphosis. 

Fam. 68. Nilionidae. ~ — Broad , eireular ILeteromera , (f nunlerate 
size, v:ith the front coxae but little separ((ted, and the ((nterior 
(a:etal)uht closed, thouyk haviny the appearance if belny open, in. 
eonsequenee of the tips of the epimera beiny free. The injle./rd 
portion of the win/j-eases remarkably Irroad, A small family of 
less than fifty species, found on fungi, chietly in South Anun’ica. 
The metamorphoses are not known. It is of very doul)tful 
validity. 

Fam. 69. Melandryidae.— not eonstrieted behind (he 

eyes ; anterior aectahula not closed, ; elav's smooth. Brothorax broad, 
behind. These are loosely- fittt‘d-togetlier Insects, of moderate 
or small size, freatueiiting dry wood or fungi. About 200 8})ecies 
are known, found chiefly in temperate regions. The few des(‘ril)ed 
larvae are rather varied in their details and cannot be generalised 
at present. The characters of the members of this family require 
fresh investigation. i 

Fam. 70. Pythidae. — -Distinguished from Melandryidae by the 
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])r()thorax narrow This is a small family of about 

100 s[)(M‘i(\s, found in t(‘m})erate regions in ('onnectiou wiili 
timfiCT. The species Jilt us have tin* head prolonged in 
front of the antennae so as to form a lieak. TTie lar^•a of J'l/fltu 
(/rprrssifs is Hat and has parallel sides ; tlie l)ody is terminated by 
two widely-s(iparated sharp })roeesses. It is found occasionally 
under the bark of lirs in Scotia, ml. 

Fam. 71. Pyrochroidae. — Diflers from ]\Ielandryidae l>y tlie 
liiNid forming a very narrow neck l)eliiud, and ])y the penultimate 
tai'sal joints ])eing broad. They are teeble Insects, tliougli active 
on the wing. They ani destitute of any of the various remark- 
able structures found in i\[ordellidae. Only al)out forty species 
are known, and the family is contined to the nortli tem])erate 
region, being best represented in dapan. I)/rov]trt>a ruhcits is 
common in some piirts of England ; the larva is found under 
the ])ark of trei'-stumps ; it is nauarkably tlat, and has tln^ eightli 
abdominal segment unusually long, while the ninth terminates 
the l)ody in the forniOf two long sharp yu’ocesses. 

Fam. 72. Anthicidae. — Hrad ‘irith un ahrupt narrov' nrch ; 
'jrrot/inrax narrotccr thuii ilte e/yfrtt. Middle and hind coxae plaeed 
in definite aectaltuht. (Jiatrs simple. These little Insects are 
numerous in s])ecies ; they have little reseml)lance to Tyrochroidae, 
though the cliaracters of the two families cause us to place 
tlami in proximity. There are about 1000- species known; 
though we ha\'(i only a])Out 12 in llritain, they are vmy 
numerous in tlie Mediterrammi region. The family Pedilidae 
of Lacordaire and some others is now merged in Anthicidae. 
Thomson and Champion, on the other haml, separate some very 
minute Insects to form the family Xylophilidae, on account of 
certain differences in the form of the abdomen and tarsi. Tlie 
Xylophilidae live in dead wood ; the Anthicidae, on the surface of 
the eartli, after the manner of ground-beetles ; very little is, 
howcNcr, known as to their natural history. 

Fam. 73. Oedemeridae. — JMothorax notfortninp sharp edfjes 
at the sides, head n'itkout a, navrov) neeh. * Ihnultimatc tarsal 
joint Irroad ; elav's srnootk. These Insects usually have a feeble 
integument, and bear a certain resemldance to Malacodermidae. 
Less than 500 siiecies are known, but they are widely distri- 
buted, and occur in both temperate ^and tropical regions. The 
larvae live in old wood. Axiccrdes mdanura is common (3n our 
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coasts, where its larva lives in tiiiiher cast u[) hv the sea, or 
hrouoht down hy floods, and it 
is id)le to resist iiuniersion l»v 
the tide. It is reniarkahh* iVoiu 

the possession of five pairs of ' \ / 

dorsal false feet on the anterior 
segments, and two pairs on Tw' 

the ventral a.spect. In ./.sv/r/vz, ^ JlfL V 

varrulea thei'e are six doi-sal and ^ lillN ^ 

three ventral pairs of theses re- ^T\ I nIP I 

markable Y>-seudo})ods. We have / c \ 

six s])eeies of Oedenavridae in ® A I 

Ihitain, includimg Asvlfra as ,,,00,, 

® lac. 13S,- -J.sr/rm carrvh'fK A, Rjirvn : 

well as jSldCO'drS. B. jmijki (ultei’ Si liimll.*) ; c, iiiKi^n. 

Fam. 74. Mordellidae (incl. 

Rhipiphoridae). — Hiu.td i)cculi(iH rnirr, loJial or rid uni 

bell Hid f so that ioi cj'toision it reposes on the Jront ed(/e of the pri*- 
liotu/n ; cap(d)Je ef (jr eat Ittjleetlonand then eorerhuj the prosternu m ; 
hind.' coxae irit/i htm/inae forminij a slun'p edf/e behind , freqiaodlf/ 
very htrge. This family is a very distinct one, though it e.vhihits 
great variety. Laeordaire luis pointed out that ]lhi])iphorida(‘ 
cannot at present Ix^ satisfactorily distinguished li*om Mordc^iiidae. 
r.econte and Iforn separate the two liy the fact that tlui sid(‘s 
of the prothorax form a sharp edge in IMordellidae, hut not in 
Rhipiphoridae. A better character would ])(niia])s l)e found hy a, 
study of the head, hut as this would clearly result in a radical 
change in tlie composition of the two families it is ])reft‘rahh‘ to 
treat them at prt^sent as only sub-families : if placed on a similai' 
basis to the preceding families, the group would however form, 
not two, but several families. Resides the unusual shape of the 
head (Fig. lol), J)) the ventral region of the body is remarkably 
lormed, being very convex, and in many Mordellides terminating 
in a strong spinous process (Fig. Id 9, C). The elytra are, in 
Several Ehipiphorids, of the groups ^fyoditini and Ehipidiini, 
reduced to a very slnall size, and the wings are not folded. The 
Mordellidae are remarkable for their acti\'ity ; in the perhxT 
state they usually frequent llowers, and liy and run with extreme 
rapidity. Mordellides are amongst tlie most numerous and 
abundant of the Europej|in Coh'optera, and in Rritain the 
Anaspini swarm on the llowers of bushes and Uml)elli ferae. The 
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life-histories appear to he singularly varied; hu unfortunately . 
th.*y are, incompletely known. The larvae ot sonie of the 
Mordelli.ls have been found in the stems o and 

aerive, their nutriment therefrom. This is said hy hcluvai/ 
t,; lie undoubtedly the ease with MmMdcna 

tVapiillett has found the larvae of ‘that Xey 

under eircumstanees that render it highly probable hat tliej 
xvere feeding on a Lepidopterous larva contained m the stems 
und Osborn found a similar larva that was pretty eertainlj a 
MonleUiskna, and fed voraciously on Dipterous larvae in ic 
stems of a plant. The little that is known as to the meta- 


Fig. 139. — MonJeUi- 

stemt Jlnri(h'tisi.s. 
Aiiieritia. (After 
Riley.) A, Larvca ; 
B, pu])a; C, imago ; 
D, outline of de- 
tached head of im- 
ago of M. ptuiiilci^ 
to show the neck. 


C B ^ 

morphoses of Mordella and Amspis shows that they live in old 
wood, hut does not make clear tlie nature of their food. 

Altliomdi it has been ascertained that the iUiipiphorides 
(.xhihit instances of remarkable, metamorphosis, their lite- 
histories are still very imperfectly known. Dr. Chapman las 
ascertained some particulars as to jUetoecns wliicli .as 

lomr been kiiown to prey in the larval state on the larvae, ot t le 
common social wasps.' The eggs are apparently not deposited in 
the nests of the wasps, hut in old wood. The young larva is a 
triungulin, similar to that of the Cantharidae, we shall sub- 
secpiently describe. It is not known how it makes its way to 
the wasfs’ nests, Vmt it is possible that wheii a wasp visits some 
old wood haunted by these larvae, some ot them may lAUc 
■ themselves to it and be carried to ^tlie wasps nests. When 
' Ann. Nat. Hist. (4) vi. 1870, p. 314 ; and Uni,. Mag. xxvii. 1891, p. 18. 
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access is gained to the cells tlie little Mrtorcus ])iei‘ces the skin of 
one of the wasp-grubs, and entering in it feeds on the interior ; 
alter it has increased in size it enunges, clianges its skin, and 
assumes a different form and habits; sul>se(piently, as an external 
parasite, entirely devouring the wasp-larva, and then beeoining a 
pupa, and finally a perfect Mctoccus, in the ctdl of the was]). Tii(‘ 
wasps, tliough tliey investigate the cells, do not apparently entertain 
any objection to the Mctoev thougli there mav !)(.' sonu‘times as 
many as twenty or tliirty of the destroyei's in a single nest. A 
few liours after the ]\fetoecus lias liecome a winged Insei't and has 
escaped from the cells, it appears however, from the ol)si‘rvations 
of Erne ^ on nests of wasps in captivity, that the wasps IxH ome 
hostile to the foreigners, and it is probalde that in a state of 
nature these leave the nest as (piickly as ]»ossible. Kiuc 

a genus allied to MetoccaSy lias Ih^cii disc(.)V(n’(‘d b\' 
(Jhobaut to liave a similar life-history, except that it attacks a 
solitary wasp of the genus Odyncnuir An old record to the 
effect that a second species of Eincvadm ^ E. hu/ia(‘fd(d(f y li\’t‘s in 
the stalks of Eryngimn cam pestrOy on tlie ]>ith, is now thonght to 
be erroneous. Fabre has found the larvae and pujiai' of another 
inii[)iphorid in the cells of a lice, Hal let as sc.rciacfvs. 

Tlie most remarkalile of the llhipi])horids, Irom the ])oint of 
view of its habits, is certaiidy t>ymhius hlaftaravi, which is now 
treated as the same as an Insect previously descrilied by ThunluMg 
* from specimens found in amber and called Iltpidius pectin Icarnis. 
This species is parasitic in cockroaches; the male and female are 
very diiferent, the former lieing an active winged Insect, while 
the female is worm-like, differing but little from the larva, and 
never leaving the liody of the cockroach. It is to lie regridted 

that the life-history is not better known. The species has been 
found on board ship in vessels coming from India ; the mahi has 
l>een met with in several European countries, but the female is 
excessively rare. 

Pam. 75. Oantharidae or Meloidae {ddisicrdjcctlcsy Otl-hcdles). 
— -Head %cith an ahrapt neck ; elytra and sides of the abdomen vnth- 
out any coadajdation ; each claw of the feet v'ith a lomy appendaye 
closely aigylied heneath it. This distinct family consists of 
Heteromera with soft integument, and is remarkaljle for the fact 
that many of its members coi^tain a sulistance that when extracted 
^ Schiceiz. ent. Ges. iv. 1876, p. 556. " Ann. Soc. ent, France, lx. 1891, p. 447. 
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and applied to the luiiuan skin, possesses the power of raising 
blisters. Tlie life-history is highly remarkable, the most complex 
forms of liyper-metamorphosis being exhibited. The species now 
known amou’nt to about 1500; there can ]>e no difficulty in 
recognising a member of the family by the above characters, 
except that in a ve.ry ffiw cases each claw bears a projecting 
tootli, instead of an elongate appendage parallel with itself. The 
penultimate tarsal joint is scarcely ever broader than the pre- 
ceding; tile colour and style of markings are extremely varied. 
There are two very distinct sub - families, Cantharides and 
Tfeloides ; the former are winged Insects, and are fre([uently 
found on iiowers or foliagt*. The Meloides are ^Yingless, and 
conse([iumtly terrestrial; they have a very short metasternuiu, 
so that the middle coxae touch the hind; and they also have 
V(ny peculiar wing-cases, one of the two overlapping the other 
at the liase: in a few JMeloids the wing-cases are merely 
rudiments. 

The post-endjiyonic development of these Insects is amongst 
the most remarkable of modern entomological discoveries. The 
hrst steps were made by Newport in 1<S51,^ and the subject 
has since lieen greatly advanced by Fabre, Eiley, and otliers. 
As an (‘xaniple of these pecnliar histories, we may cite Eiley s 
account - of Epimnta vittata (Fig. 140), a blister-beetle living 
at the expense of North American locusts of . the genus Caloy- 
U)iuA The locust lays its eggs underground, in masses sur- >- 
rounded hj an irregular capsule, and tlie Kpicauia de])osits its 
eggs in spots frequented liy the locust, but not in special 
proximity to the eggs thereof. In a few days the eggs of 
the blister-beetle Imtch, giving rise to little larvae of the kind 
called triunguliTi (Fig. 140, A), because each leg is terminated by 
tliree tarsal spines or claws. In warm, sunny weatlier tliese 
triungulins become very active ; they run about on the surface 
of the ground exploring all its cracks, penetrating various spots 
and burrowing, till an egg-pod of the locust is met with ; into 
this the triungulin at once eats its way, and commences to devour 
an egg. Should two or more triungulins enter the same egg-pod, 
battles occur till only one is left. After a few days passed in 

‘ “On the Natural History, Anatomy, and Development of the Oil-Beetle, 
MdocP Tr. Linn. Hoc. xx. 1851, p. 297 ; amUrxi. 1853, p. 167. 

“ Rrp, U.S. cut. Cominission, i. 1878, p. 297. 
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devouring a couple of eggs, the triunguliii sheds its skin and 
appears as a difterent larva (Fig. 140, 15), 'with soft skiu, sliort 
legs, small eyes, and dilfereut form and proportions; a, second 
moult takc's place alter aliout a wet“k, but is jiot ai'compaiiied li\' 
any very great change ot lorm, though the larva is now curved, 
h^ss active, and in form like a, larva of Searaliaeidae ; when 
another moult occurs the fourth instar appears as a still nioia* 
helpless form of larva (Fig. 140, D), which increases rapidly 
in size, and when lull grown leaves the remains of the egg-pod 



l-Ki. HO. Ilypernietaiiiorphosis of Epkauta riihffif. Xorlli Aiiiprica. (After Riley.) 
A, Vouiiu- hirva or triunguliii ; B, Cartilioid iiistar or .second larvti ; C, eoarctale 
larva, or insttir between the Searabaeoid an<l Seolytoid lui’va ; D, Setiraliaeoid Itti va, 
from whieh the Seolytoid, or sixth, in.star ditfers but little. ; E, pupa ; F. imago. 

it lbi8 been living on, and forms a small caA'ity near by; here it 
lies on one side motionless, but gradually contiaetiiig, till the 
skin separates and is pushed down to the end of the body, dis- 
elosing a completely lieljdess creature that has been variously 
callod a semi-pupa, pseudo-pupa, or coarctate larva (Fig. 140, C) ; 
lu this state tlie winter is passed. In stiriiig the skin of the 
coarctate larva bursts, and there crawls out of it a sixth instar 
\vhicli resembles the fourth (Idg. 140, D), except in the somewhat 
deduced size and greater whiteness. It is worthy of remark that 
the skin it has deserted retains its original form almost intact, 
this sixth instar the larvA is rather active and burrows about, 
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Ijiit does not take food, and in the course of a few days again moults 
and discloses the true ])upa (Fig. 140, E). As usual in Coleoptera 
this instar lasts l)ut a short time, and in five or six days the perfect 
beetle appears (Fig. 140, F). It is extremely difllcult to frame any 
(‘xplaiiation of tiiis complex development ; there are, it will be 
noticed, no less than five stages interposed between the first 
larval instar and the pupal instar, and the creature assumes in 
th(? penultimate one a quasi-pupal state, to again quit it for 
a return to a previous state. It is possible to look on tlie 
triungulin and the pupal instars as special adaptations to external 
i.'onditions ; ])ut it is not possible to account for tlie intermediate 
instars in this way, and we must look on tliem as necessitated l;)y 
tin; pliysiological processes going on internally. Nothing, how- 
ever, is known as to these. It may be well to mention tliat, 
after describing and figuring {loc. this series of instars, Filey 
changed his views as to their nomenclature.' The following 
summary of the metamorphosis, to whicli we have added the two 
nomenclatures of Riley — tlie original one, when different from the 
amended one, being given in square brackets — may therefore be 
useful, viz. — Egg; 1, triungulin-larva — moult; 2, (Jaraboid larva 
[second larva, Caraboid stage] — moult; 3, Scaral)aeoid larva, 
[second larva, Siairabaeoid stage] — moult ; 4, Scarabaeoid laiA’a. 
[second larva, \dtiinate stage] (large amount of food and much 
growth) — moult ; 5, coarctate larva [pseudo-])upa, or semipupa] ; 
6, Scolytoid larva [third larva] (active, but little or no food taken) 
— moult ; 7, pupa — moult ; 8, perfect Insect. 

M. Fabre has succeeded in elucidating the history of Sitaris 
humemlis, a Cantharid that lives at the expense of l)ees of the 
genus Antho])hor(L' The eggs of the Sitaria are de])osited in 
the earth in close proximity to the entrances to the bees’ nests, 
about August. They are very numerous, a single female pro- 
ducing, it is believed, upwards of 2000 eggs. In about a month 
— towards the end of September — they hatch, producing a 
tiny triungulin of black colour ; the larvae do not, however, 
move away, but, without taking any food, hibernate in a heap, 
remaining in this state till the following April or May, when 
they bt‘come active. Although they are close to the abodes ot 
the bees they do not enter them, but seek to attach themselves 

^ Amer. Nat. xvii. 1^83, p. 790.. 

- For illustration of this metamorphosis, .sec Vol. V. p. 159 of this work. 
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to any haiiy object tliat may come near them, and tlnis a e(‘rtain 
numl)er of them get on to tlie liodies of tlie Authophora. ami aiv 
carried to its nest. Tliey attacli lliems(‘lv<‘s with eciual readiness 
to any other liairy Insect, a, ml it is ])r()hable that viay largv 
nunil^ers perish in eonsecpienee of attaching thmnselvt^s to thc‘ 
wrong Insects. Tlie bee in question is a sp(‘ci(‘s tliat nests in 
the gi’ound and forms cells, in each of which it ])laccs homy and 
lays an egg, finally closing the re(‘e])taeUc It is worthy of 
remark tliat in the crise of the Anfhophnra obstu’ViMl l>y :\I. 
I ah re, the male appears al)out a niontli 1)elore the female, and it 
is prol)a,ble that the vast majority of the predatory larvae attach 
themselves to the male, but afterwards s(‘i/e a favourabh^ 
opt)ortunity, transfer tliemselves to the female, and so gi‘t 
carried to the cells of the bee. When she deposits an egg on 
the honey, the triunguliu glides from th(‘ body of tlu^ l)ee on to 
the egg, and remains perched then'on as on a raft, lloating on 
the honey, and is tlien shut in by tlu‘ lu'e closing tla* cell. This 
reiiiarkalde act of slitiping on to the egg cannot be actually 
witnessed, but the experiments and olisei vations of th(^ French 
naturalist leave little room for douht as to tlui matter r(‘ally 
ha])pening in the way described. The egg of the bee forms the 
first nutriment of the tiny triunguliu, which s[>ends alxail eight 
days in consuming its contents; never ([uitting it, l)ecause contact 
with the surrounding honey is death to the little crt^iture, which 
is entirely unfitted for living tliereon. After this the triunguliu 
undergoes a moult and appears as a very different creature, Ixang 
now a sort of vesicle with the s])iracles placial near the u])per ])art ; 
so that it is admirably fitted for lloating on the honey (\’ol. 

Fig. <S6, 10). Jn about forty days, that is, towards tlie middl(‘ 
of duly, the honey is consumed, and the vesicuhir larva after a 
few days of repose changes to a pseudo-pupa (11 of the fig. 
cited) within the larval skin. After remaining in this state for 
aljout a month, some of the specimens go through the sul)sequent 
changes, and appear as perfect Insects in August or Set)temher. 

1 he majority delay this subsequent metamoiqihosis till the follow- 
Rig spring, wintering as pseudo-pupae and continuing the series 
of changes in June of the following year ; at that time the pseudo- 
pupa returns to a larval form (12 of the fig. cited), differing com- 
paratively little from the secoiid instar. The skin, though detached, 
is again not shed, so that this ultimate larva is enclosed in two 
VOL. VI T 
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dead skins ; in this curious envelope it turns round, and in a cou])le 
of days, having thus reversed its position, becomes lethargic and 
changes to the true pupa, and in about a month subsequent to 
this appears as a perfect Insect, at about the same time of the 
year as it would have done had only one year, instead of two, 
been occupied by its metamorphosis. M. Fabre employs the 
term, third larva, for the instar designated by Riley Scolytoid 
larva, but this is clearly an inconvenient mode of naming the 
instar. SUaris Jmmeralis is now very rare in Britain, but it 
seems formerly to have Ijcen more common, and it is not 
improbable that its triungulin may have been t\iG Pedicubfs 
mclittae” that was believed by Kirby to be a sort of bee-louse. 
Some species of the genus Mdoe are still common in Britain, and 
the Insects may l)e seen with heavy distended al)domen grazing on 
herbage in the spring. The females are enormously prolific, a single 
one producing, it is believed, about 10,000 eggs. Meloe is also 
dependent on Anthophora, and its life-history seems on the whole 
to be similar to that of Hitaris; the eggs are, however, not 
necessarily deposited in the neighbourhood of the bees’ nests, 
and the triungulins distribute themselves on all sorts of un- 
suitable Insects, so that it is possible that not more than one in 
a thousand succeeds in getting access to the Anihophora nest. It 
would be supposed that it would be a much better course for these 
bee-frequenting triungulins to act like those oLPpieauta.find hunt 
for the prey they are to live on ; but it must be remembered that 
they cannot live on honey; the one tiny egg is their olqect, and 
this apparently can only be reached by the method indicated by 
Fabre. The history of these Insects certainly forms a most 
remarkably instructive chapter in the department of animal 
instinct, and it is a matter for surprise that it should not yet 
have attracted the attention of comparative psychologists. The 
series of actions, to be performed once and once only in a 
lifetime by an uninstructed, inexperienced atom, is such that we 
should a priori have denounced it as an impossible means of 
existence, were it not shown that it is constantly successful. It 
is no wonder that the female Meloe produces 5000 times more 
eggs than are necessary to continue the species without diminu- 
tion in the number of its individuals, for the first and most 
important act in the complex 8e.des of this life - history is 
accomplished by an extremely inaiscriniinating instinct ; the 
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newly hatched Me/oe has to get on to the body of the female of 
one species of bee ; hut it lias no discrimination whatever of the 
kind of object it recjiiires, and as u matter of fact, passes with 
surprising rapidity on to any hairy ol)ject that touches it; hence 
an enormous majority of the young are, wasted by getting on to 
idl sorts of oilier Insects ; these larvae have been foiiiul in 
numbers on hairy Coleoptera as well as on Hies and bees of wrong 
kinds ; the writer has ascertained l)y experiment that a camel’s- 
hair lirush is as eagerly seized, and passed on to, by the young 
uVeloe as a living Insect is. 

The histories of several other Cantliarids liave been more or 
less completely discovered. Fabre lias found the larva of 
Ccroronut schaeff'eri attacking the stores of provisions laid up by 
a fossorial wasp ot the genus T((v]njtcs, and consisting of 
Orthoptera of the family ^Mantidae. The student who wishes 
for further information may refer to AI. Beauregard’s work on 
this family.^ 

Some half-dozen species of the genus CepJialoon found in 
Siberia, Japan, and North America, have, by some authorities, 
been separated as the family Cephaloidae. Nothing is known 
as to the metamorphosis of these rare beetles ; and at present it 
is not necessary to distinguish them fiom ( dintharidax 

Fam. 76. Trictenotomidae. — rAmje Hrkromimt, 7rith ponrrfnl 
free projectinf/ vumdihles ; the (intennae louf/, hvt v'itk the terminal 
th/ree joints short, vAth amjnhir 'projections on, one side. This 
family includes only two genera and seven or eight sjM'cies. 
They are very remarkable Insects; Autocrates acnea lieing three 
inches long. The family is of considerable interest, as it sinmis to 
have no affinity with any other Coleoptera. The appearance of 
the species somewhat reminds one of Lucanidae, or Brionides ; 
but Trictenotomidae have even less relation to those beetles than 
they have to the members of the lleteromerous series. The 
Trictenotomidae appear to be found only in tlie primitive forests 
of the Indian and Indo-Malayan regions. Nothing is known as 
to their life-histories. 

^ Lcs Tiiscdcs V<^sicants, Paris 1890, 554 pp. Parts of this work were pre- 
viously publislied in J. de V Anal. Phys., xxi. xxii. xxiii. 1886 and 18S7. 
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Series V. Phytophaga. 

Tar^i apimreMtly four -jo the three basal joints nsnally densely 
set nnth cushion-like jjuheseence beneath ; the third joint 
different in Jvrm, beiny divided, into tv)o lobes, or grooved 
on its iqrper surface so as to allow of the fourth joint being 
inserted near its base instead of at its extremity. Head not 
forming a dejlnite prolonged beak; its lahruni visible, the 
pedpi rarely {and even then not completely) oceluded in the 
mouth. 

This great series of beetles includes something like 35,000 
species. It approaches, like all the other series, the Polymorpha, 
especially the family Erotylidae placed tlierein, Init in the great 
maj'ority of cases tliere is no dilliculty in recognising its 
members. The tarsi have never the Ileteromerous formula, tlu^ 
liead is not constructed like that of llhynchophora, nor the 
mouth and feet like tliose of Adepluiga ; the antennae are 
different from those of the Lamellicorus. The tarsi are really 
live-jointed, for careful inspection shows that the long claw-joint 
has at its extreme base a small nodule, which is undoubtedly 
the fourtli joint (Fig. 142, B). In speaking of the joints it is, 
however, customary not to refer to this small and functionally 
useless joint at all, and to call the claw-joint the fourth; when 
the little joint is referred to it may be called the true fourth 
joint. 

Nearly the whole of the enormous number of species of this 
series are directly dependent on the vegetable kingdom fni- 
their nutriment ; they are therefore well styled Phytophaga. 
This term is, however, restricted by some systematists to the 
family we have called Chrysomelidae. Although there is 
enormous variety in this series, three families only can be at all 
naturally distinguished, and this with difficulty. Of these the 
Bruchidae are seed -feeders, the Chrysomelidae, as a rule, leaf- 
feeders, the Cerambycidae wood and stem-feeders. The number of 
exceptions to this rule is but small, though certain Cerambycidae 
and certain Chrysomelidae live on roots. 

Fam. 77. Bruchidae. — Prosternum extremely short ; in front 
jwrpexidicidar ; behind the coxae, perming merely a transverse 
lamina roith p)ointed extremity. Hind femora more or less 
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/hicl'rnrd. This comparatively small family iiicliules about 
700 species of small, unattractive beetles. The larvae livi‘ in 
seeds ; hence some of the species are iia.ble to be transported by 
means ot commei’ce ; some of them do considerable in jury ; peas 
and l)eans being specially subject to their attacks. Tlu'y are 
able to complete their growth with a very small amount of 
nutriment, some of them consuming only a ]>ortion a little largm* 
tlian tlamiselves of a bean or ])ea,. The larvae are fat maggots 
witliout legs, l)ut Eiley has discovered that tlie young larvae of 
Jirurlms 2 )isi and li fahae have, when first hatched, thre(‘ ]>airs 
ot legs whicli are subse(|uently lost, 'fhey also havti peculiar 



Fic. Ml. - - Unfrln/s' 
])lsi or ])c‘a’\v<‘cvil. 

A, You 11^ IfU’va ; 

B. })iotli()racic spin- 
ous ]>ro(’ess : C. 
post-eiu))ryoni(; 
leg, greatly lungui- 
lio<l ; D, ])L'a-po(l, 

Avith tracks of 
t'utry ; E, ]iorfioii 
of pod, witli egg, 
and t])c sulisc- 
queiitly forjued 
track, inagjiilied ; 
F, imago. (Afti*r 
Kiley.) 


s})inous processes on the pronotum. Both of these characteristics 
may lie correlative with tlie tninsient differences in the activities 
of tlie larva, for the little creature is not at first located in the 
pea,, but mines a gallery in tlin pod, in wliicli it mov(*s about, 
subsequently entering the pea and losing its legs. There is a 
good deal of difference in these respects between the two species 
— B, jnsi and B. fahae — examined by Eiley, and as Imt little is 
known of the life-histories of other ]>ruchidae it is probalde that 
J^till greater variety prevails. Heeger lias found tliat Bruchiis 
Mentis sometimes requires two seeds to enable it to complete its 
growth ; it is, notwithstanding its legless state when half-grown, 
Able to migrate by dropping to the earth, and dragging itself 
along by its mandibles till it comes to another pod into which it 
1-dtes its way. f 

Tlie family has, until, recently, been placed in the Ehyncho- 
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phorous series, with wliicii it has, however, no direct connection. 
On tlie other hand, it is so closely connected with Chrysonielidae 
that it is not possible to indicate good characters to distinguisli 
the two at present. Tlie Australian genus CUvrinrphagits, and the 
large South American species of Caryoborus appear to be quite 
indistinguishable as families, though Lacordaire and Chapuis 
placed one in Bruchidae, the otlier in Chrysomelidae. The 
definition we have given applies, therefore, to the majority of the 
family, but not to the aberrant forms just mentioned. The 
Euro])ean genus Urodon appears to belong to Anthribidae, not to 
Ihiichidae. The family Bruchidae is called Mylabridae by some. 

Fam. 78. Chrysomelidae. — Antennae vioderately long ; eyes 
woderedely l(n'ge, usually not at all surrounding the insertion of tin' 
antennae ; upper surfa.ee usually lucre, f requeiitly brightly coloured 
and shining. This enormous family comprises about 18,000 
species of bi'ctles, in which tlie form and details of structure 
are very varied. No satisfactory character for distinguishing 
Chrysomelidae from Cerambycidaii lias 
yet been discovered, althougli the two 
families are certainly distinct and 
natural. Most of the Chrysonielidae 
live on foliage ; few of them are more 
than half an inch long, whereas the 
Cerambycidae are wood -feeders and 
usually of more elongate form and larger 
size. The potato lice tie, or Colorado beetle, 
that occasioned so much destruction in 
North America some thirty years ago, and 
the introduction of which into Europe 
was anticipated with much dread, is a, 
good example of the Chrysomelidae. The 
turnip flea, a tiny hopping beetle, is 
among the smallest forms of the himily, 
and is a member of another very exten- 
sive subdivision of Chrysomelidae, viz. 
Halticides. The term Phytophaga is 
by imiiiy naturalists limited to Chrysomelidae, the Cerambycidae 
being excluded. The classification of the family is but little 
advanced, but the enormous numb^’ of species of Chrysomelidae^ 
are placed in four divisions, viz. : — 


3 



A 


Fig. 142. — Doryphora decevi' 
I i neat a, the potato beetle. 
North America. A, Imago ; 
B, hind - tarsus. 3, third 
joint ; 4, true fourth joint ; 
5, so-called fourtli joint. 
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Prolliorax luiicli narrower at the Ikiso than the elytra, and usually with- 
out side-margins (raised edges). Sub-fain. 1. Eupoda ; witli three divisions, 
Sagrides, Donaciides, Criocerides. 

The basal ventral plat(‘s of the alKlominal segments are somewhat shorter 
in the ndddle than at the sides, the fourth one being often invisil>le in the 
middle, while the fifth is very large. Sub-fam. ± Camptosomes ; with six 
divisions, ^Ic^gascelides, Megaloimh's, Clythrides,-Cryptocephalid('s, Chlamydcs, 
Spliaerocarides. 

In the other two groups there is no great disparity lietween the fourth 
and fifth ventral plat(‘s. 

Prothorax not greatly narrower at the base than the elytra, and usually 
with distinet edges at the outsides. Sub-fam. 3. Gyolica ; with four divi- 
sions, Lamju'osomides, Fhimolpides, Chrysonudides, Galerucides. 

Eront of the head bent downwards or inlh-xod, so that the mouth is on 
the lower aspect. Antennae insiudod close together on the. m(,)st aiiteiaor 
])art of the head, so that they are more forward than the mouth. Sub-fam. 
4. (JiiYPTosTO.MEs ; with two divisions liisj)id(*s, Gassidides. 

In the other three divisions the mouth is ])laced as usual, luit the insertion 
of tile antennae varies a good deal. 

The larvae of about 100 species of the family are known ; 
they are arranged in accordance with their liaPits, by (Jha]uiis,‘ 
in six groups, viz. : 

1. Elongate larva(‘, living under water, and there undergoing llieir meta- 

mor[)hosis. (Donaciide.s.) 

2. Larvae mining in leaves, and undeigoing their ni(damoi‘[)hosis in the 

leaf. (Hi.spide.s and some llalticid(‘s.) 

3. Short convex larvae, freipiently with leatheiy and pigmentt'd integuments, 

living exposcnl on plants. (Most of the Cycliea.) 

4. Larvae of short form ; covering the Ixxly with (cxcremeiititious matter. 

(S om e C r iocerid es. ) 

5. Peculiar larvae of short form, spiny, and protecting their l) 0 <lies ly 

excrementitious matter attached by a special apparatus, the excrement 
itself being modified so as to l>e suitable for retention. (( ■a.ssidide.s.) 
d. Elongate, pallid, larvae with curved alxlomen ; living in shell-1 ikij ca.-^es, 
and undergoing metaniorpliosis tlierein. (Most of the Camptosomes, 
the habits of which are known.) 

Though our knowledge of these larvae extends to only about 
100 out of 18,000 species, the above category by no means 
includes all the kinds of larvae ; Cai)tain Xamljeu having 
recently discovered that the hirva of CJirysovhm jyf^etiosys lives in 
the earth feeding on roots after the manner of a Ekizotrogv.s 
larva, which it resembles. ^ The larva of Sayra splendida lives 

^ Genera dcs Coleoptercs {Suites a Buffon), x. Paris, 1874, p. 15. 
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inside tlu; steins of Dloscorea batatas, in swellings ; the group 
Hagrides, to whi(di it lielongs, is a very anomalous one. 

i. KuroDA. The h(‘eth‘S of the genus Donacia are of special 
interest. Tliey form, ^vith tlie genus Jlaemonia, a peculiar group, 
wtdl re})resented in Europe, and also in our own country. They are 
all connected with aquatic plants, the speci(‘S of living 

entirely under water, while the Donacia live in the imago-state 
an aih'ial life ; though many of them enter the water with great 
readiness, and, it is said, are able to take wing from the surface. 
Tlie larvae live on the roots of a([uati(* plants, and derivti not oidy 
nutriment ljut a,ir th(n*efrom ; they pass several months as pu])ae 
(or as r(‘sting larvae waiting for pupation), uiidm' water in cocoons 
which they construct, and wiiich, incredible as it may seem, are 
filled with air, not water. Exact details as to the construction 
of th('se cocoons are wanting. It was formerly absurdly supposed 
that the larva swelled itself out to the size of the cocoon it was 
about to mak(‘, and so served as a mould, sul)sequently ('(.)u- 
tracting. The observations of Sclimidt-Schwedt ^ mak(^ it, however, 
more probable that the plant itscdf furnishes th(‘ air which, under 
pressure ot‘ the water (so he suppos(‘s), lills the cocoon ; the larva 
wounds the root, piercing to an air-vessel and then constructs 
the cocoon on this spot, leaving to the last moment an orifice, 
according to Schmidt, as an (‘-xit for the water. The larva uses 
a similar artifice for obtaining air ; it lias no gills, but is pro- 
vided near tin; extrcunity of the body with two sharp chitinous 
processes which it driv(.‘S into tlie root of the plant till it 
penetrates an air-vessel. Schmidt thinks processes serv(‘ as 
conduits to conduct the air to the tracheae, but Dewitz thinks 
the air enters the larva in a more normal manner, by means of a 
stigma placed at the base of the piercing process. A similar 
larva exists in Haemonia ; wliich genus is additionally interesting 
from the fact that the imago lives entirely submerged. It is 
not known how it lireathes. This genus is the only member of 
the Chrysomelidae that does not possess the structure of the 
feet that is characteristic of the Idiytophaga. Tlie late Trofessor 
Babington about sixty years ago found H. curtisi at Cley on 
tlie Norfolk coast on submerged Potamoyeton ].)ectinatits, but it has 
not bemi met with there for a great many years. 

The larvae of Criocerides are of t\i ) kinds, in one of which tlie 
^ Berlin, cnl. Zeit. 1887, p. 825, aud'1889, p. 299. 
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l) 0 (ly is peculiarly shaped in conformity witli the curious ludiit 
of using the excrement as a covering. The larva is less elon- 
gate than usual, and has the anus ]>Iaced on the upper surlae(\ 
<ind toiined so that tlie excrement wlien voided is pushed forward 
on to the Insect ; here it is retained ]>y means of a slimy matter, 
and a thick coat entirely covc'ring the creature, is ultimately 
tormed. The larva ot Lenut /nrhniopa is not uncommon al)out 
Cambridge, where it leeds on the leaves of growing corn. It is 
a. iemaikal)le tact that even in one genus the s])eeies hav(^ sonu^ 
ot them this habit, hut others not. I'he species of Crioccris 
living on lilies — 0. menUf/mt, 


e.//. — are noted for ])ossessing it; 
while C. asparatfl does not ])ro- 
tect itselt in this way, hut emits 
tiuid from its mouth when dis- 
turbed. This larva is a serious 
nuisance in some localities to the 
cultivators of asparagus. The 
eggs are deposited on the stems 
of the plant — as shown in our 
figure — sometimes in great nuni- 
hers. 



The perfect Insects of many 
et the Criocerides possess a stridu- 
lating organ. Two contiguous 
areas at the Irise of the last 
<lorsal segment, where they can 
he rubbed by the tips of the 
elytra, are slightly elevated and 
bear very close and fine straight 
lines. 



c 


Fk;. 143. — Crioccrh aspa. r(((/i. A, Fg^s 
ill position on sti'iii of uspangus ; B, 
one nincli enlarged ; C, young 

larva. Cambridge. 


ii. The Camptosomes, as we have already noticed, are distin- 
guished by a peculiar structure of the aljdomen. This character 
appears to be cfennected with a very remarkalde habit, viz. the 
lonuation of a case to envelop the egg. The tip of the abdomen 
somewhat curved downwards, and, in the female, bears a 
hollow near the extremity ; when an egg is extruded the female 
holds it in this hollow .by means of the hind legs, and 
envelops it with a covering said to be excrementitious. When 
fhe larva hatches, it remains within this case, and subse- 
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(■[ueiitly enlarges it by additions from its own body. The 
beautiful Insects of the genus Cryptocejihahis, which is fairly 
well represented in Britain, belong to this division. The 
exotic group Megalopodes is incorrectly placed in Camptosomes ; 
the side pieces of tlie prothorax meet in it behind the middle 
coxae, as they do in Bhynchopliora. The species of Megalopodes 
stridulate l)y means of an area on the base of the meso-scutellum 
rul)bed by a ridge inside the pronotum, as in the Cerambyciche. 

iii. The division Cycliga includes tlie great majority of Chryo- 

melidae ; we have not less than 170 species in Britain. The 
larvae live, like those of Le})idoptera, at the expense of foliage, 
and the species frequently multiply to sucli an extent as to l)e 
injurious. Some of them are destroyed in great num])ers by 
Hymenopterous para, sites, tlie Braconid genus l)eing one 

of the best known of these ; in some cases tlie parasite deposits 
its eggs in either the larva or perfect Insect of the beetle, and 
the metamorphoses of the parasites in the latter case are some- 
times, if not usually, completed, tlie larvae emerging from the 
living lieetles for pupation. 

iv. The CuYPTOSTOMKS, though comparatively few in numl^er 
of species, include some very remarkable beetles. There are two 
groups, Hispides and Cassidides. The former are almost peculiar 
to the tropics and are not represented by any s])ecies in the 
Ikitish fauna. The head in this group is not concealed ; but in 
the Cassidides the margins of the upper surface are more or less 
expanded, so tliat the head is usually completely hidden by the 
expansion of the pronotum. Both the groups are characterised 
by the antennae being inserted very near together, and by tlie 
short claw-joint of the feet. Hlspa is one of the most extensive 
of the numerous genera of Hispides, and is remarkable from the 
imago being covered on the surface with long, sharp spines. But 
little is known as to the metamorphosis, beyond the fact already 
alluded to, that the larvae of several species mine the interior of 
leaves. The larva of Hispa testacea, according to Berris,^ makes 
use of the leaves of Cisttis sahifolius in Southern Europe ; it is 
broad and flat, and possessed of six short legs. The eggs are not 
deposited by the parents inside the leaves, but are probably 
attached to various parts of the plant. After hatching, the young- 
larva enters a leaf, and feeds on the p4'enchyma without rupturing 

^ A7in. Soc. LUge, x. 1855, p. 260. 
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the epidermis; but when it has consumed about three-fourths of 
tlie soft interior of the leaf it ruptures the epidermis of the u])per 
surface, and seeks another leaf; this found, it places itself on the 
iiiidril), tears the upper epidermis, and lodges itself in the h‘af. 
In tlie case of this second leaf it attacks the parenchyma in tlu‘ 
iu‘igh])Ourhood of the ])etiole, and so forms an irregular tube 
wliich has an open mouth, the point of entry. In this tul>e it 
undergoes its metamorphosis. Each larva, it is said, always 
makes use of two leaves, and of two opposed leaves. A know- 
ledge of the habits of some of the larger of the exotic llispides 
would be of much interest. 



Fic. 141. — Pniu of 
Cass ill ill boi'tli* 
( ? A s i (f 1HI1 
s]).). A, Willi 

teiiilcil ; B, witli 
the apreinhi^'c n*- 
))osiii|^f nil the back. 
New Jiritaiii. 


The Cassidides, in addition to the curious marginal expansion 
of their upper surface, have the power of withdrawing the head 
into the thorax, and hence they are often called shield or tortoise- 
beetles. They exhibit considerable variety in form and colour, 
and some of them display a peculiar metallic retlcction ot great 
delicacy and beauty ; this disappears entirely after death, but it 
may be restored by thoroughly moistening the dead Insect. 1 he 
colour, therefore, probably depends on the presence ot water in 
the integument. The larvae of Cassidides are notorious on 
account of their habit covering their bodies with dried 
excrement, for which purpose they are provided with a forked 
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])i'ocess at the posterior extremity; tliis serves to ])lace tlie pro- 
tecting matter in a proper position and to retain it tliere. The 
excrement assumes in various species forms so peculiar that tlu'y 
cannot be considered merely incidental. In sc'veral species this 
covering-matter is like lichen. This is the case with I)ol iclt otoma 
p((I /nani/ii, the larva of which has, in place of the usual fork, a 
more complex appendage on tlie back for the pur])Ose ot* pre])ar- 
ing and retaining its peculiar costume. The pupae, too, some- 
times retain the larval skin. An extremely rema.rkal)le pupa of 
a Cassidid — possibly of tlie genus Aiii)i(lomorpli(t — was recently 
found by Dr. Arthur Willey in New Britain (Fig. 144). The 
back of tlie pupa is covered with a complex appendage, so that 
the creature has no ri'semblance to an Insect ; this appendage is 
perhaps capable of being moved, or even extended (Fig. 144, A), 
during life. AVhether it may l)e formed by the retention of 
portions of the moulted skins of the larva we cannot say with 
certainty. 

The most remarkable of the Cassidid coverings yet discovered 
are those formed by certain small beetles of tlie tropii'al Ameri- 
(-an genus Finphj/mspis. P. tridis is ap])arently a common 
Insect at Bahia, , where it lives on a cocoa-])alm. The larva is 
short and liroad, and completely covers itself with a V(uy dense 
coat of hbres, each many times the length of the body, and 
fdaborately curved so as to form a round nest under which the 
larva lives. On (^xamiiiation it is found that these long threads 
are all attached to the anal extremity of the Insect, and there 
seems no alternative to believing that eacli thread is formed by 
small ])ieces of hbre that have passed through the alimentary canal, 
and are subseijuently stuck together, end to end. Tlie process of 
forming these long fibres, each one from 
scores of pieces of excrement, and giving 
them the appropriate curve, is truly reniark- 
alile. The fibres nearest to the body of tlie 
larva are abruptly curled so as to fit exactly, 
Fig. 145.— Nest of intes- and make ail even surface ; but the outside 

wilieh tilriarva staiid out ill a soiiiewliat bushy 

of porphyras^is tristis fasliioii. The coiistruction is much like that 
of a tiny bird’s nest. Sehor Lacerda informed 
the writer that the larva makes a lu^t as soon as it is hatched. 
Another PorpJiijrasjns — P. palmaruin — has been recorded as 
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forming similar Hosts on a spocies of Thrimt.,' in St. Domin-o. 
(Jandozo says* that when it has eomplotoil its gi'owth iho lar\a 
ejocts on to the kait a qtiantity ot S(“mi-Ii(|nid matlor, and this, on 
drying, sticks tlie nest to the loaf, so tliat the metainoiphosis is 
effected under shelter. 

FStin. 79. C6ra»lllbycid3»6 {Longn'orns). — Form ohio/i//^ 

not much curved in outline at fite sides; surface reri/fre<juentli/ ren- 
dered dull hy a very minute hairiness^ trJnch often fonnsa pattern ; 
antennae usually lony, and their insertion much emhraeed J>y the 
eyes. This great family of ])eetles iiicliult's souk* 1 2,(100 oi- 
1 3,000 known species. The elegance aiul vari(*ty of tlieir forms 
and tlie charm of their colours have caused tluuii to attract iinu-h 
attention, so that it is probalile that a. larger proportion of I Ik* 
existing species ha.ve been obtaiiuMl than is tlie case in anv other 
of tlie great families of (.'oleoptera. Still 
it is not likely that one-half of the living 
foi’ins am known. It is not jiossible at 
present to point out any one character of 
importance to distinguish (Jerambyeida(‘ 
from (.3irysonielidae, thougli the nuunbers 
of the two families have, as a rule, but 
little resemblance in external a])pearance. 

Most of them live on, or in, wood, though 
many are nourished in the stems of hei- 
baceous plants. The larvae live a life of con- 
cealmeiit, and are soft, whitisli grubs with 

])owerfid mandibles, and usually with a comparatively small head, 
which is not much exserted from the thorax. Most «)f them an*, 
without legs, but a good many have thi’ce jiairs of small legs, and 
there are numerous cases in which the surfacf* of the* i)ody is 
lurnished above or below with swellings believi'd to act as 
pseudopods (Fig. 84), and help the larvae to move al)out in their 
galleries; but this is probal)ly not the sole function of these 
organs, as their surface is varied in charactei’, and often not of a 
kind that appears specially adapted to assist in locomotion. 
There is a slight general resemblance between the larvae of Cerani- 
bycidae and those of Buprestidac, and when the thorax of a 
Longicorii larva is unusualiy broad, e.g. AsiynGnius, this similarity 
is very pronounced. ) 

^ Mem. Soc. Litge, xvi. 1861, p. 387. 




286 


COLEOPTERA 


CHAV. 


The modes of life of Cerambycid larvae exliibit considerable 
variety, and mncli perfection of instinct is displayed by the hirvae, 
as well as by the mother Ijeetles. The larvae of i^aiKvda poiridnea 
are common in certain woods in the South of England in tlH‘. 
stems qf aspen ; they consume only a small ([uantity of the 
interior of the stem, and are probably nourished by an aiHux of 
sap to tlie S])Ot where tliey are situated. Elaplddioii villosuni is 
called the oak-pruner in Xorth America. Tiie parent l)eetle lays 
an egg near the axilla of a leaf-stalk or small stem, and the 
young larva enters this a,nd feeds on the tender material ; as it 
grows it enters a larger limb, a-nd makes a,n incision within this 
in such a manner that the wood falls to the ground witli the 
larva within it, the dead wood serving subserpiently as pabulum 
and as a shelter, within which the metamorphosis is completed. 
The species of the American genus One id c res are called girdlers, 
because, the parent beetle, after laying an egg in a small braiudi, 
girdles this round with a deep incision, so that the portion 
containing tlie larva sooner or later falls to the ground. The 
growth of a I.ongicorn larva frequently takes more than a year, 
and under certain circumstances it maybe enormously prolonged. 
Monohaminus confusus lias been known to issue from wooden 
furniture in a dwelling-house when the furniture was fifteen 
years old. Individuals of another Longicorn have issued from 
the wood of a talde, twenty and even twenty-eight years ai'ttu' the 
felling of the tree from wliich the furniture was made. Sereno 
Watson has related a case from which it appears probable that 
the life of a Longicorn beetle extended over at least forty-five 
years.^ It is generally assumed tliat the prolongation of life in 
these cases is due to the beetle resting quiescent for long aftm’ it 
has completed the metamorphosis, lleceiit knowledge, however, 
renders it more probable that it is the larval life that is pro- 
longed; the larva continuing to feed, but gaining little or no 
nutriment from the dry wood in these unnatural conditions. Mr. 
C. 0. Wiiterhouse had for some years a Longicorn larva under 
observation, feeding in this Avay in the wood of a boot-tree ; “ the 
Inirrows in the wood contained a gre<at deal of minute dust 
indicating that the larva passed much matter through the ali- 
mentary canal, probably with little result in the way of nutriment. 

^ Packard, 5th Rep. U.S. Ent. Comm. 1890, p. 689. 

“ Not a growing tree, but the iiistrunient used for stretching boots. 
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There are iiuiiierous Lungieoriis that bear a great reseniblanee 
in form and colour to Insects to whicli they are not 1 elated. 
Haensch ^ lias noticed that species of the genus 0(lontoc('r(( 
resemble various Hymenoptera, one species being called (K 
hraconoidcs ; he also oliserved that these Hymenoptera - like 
T.ongicorns, instead of Avitiulrawing their undevwings under the 
elytra as beetles generally do, vi]>rate them rapidly like Hymen- 
o])tera. A large number of Longicorns stridulati' loudly by rubbing 
a ridge inside the jironotum on a highly specialised, sti'iate sinTac(‘ 
at tlie base of the scutellum, and therefore covered u}) ^vhen the 
Insect is contracted in repose. A f(‘\v produce noise by rubbing 
the hind femora against the edges of the elytra, somewhat after 
the fashion of grasshoppers. In this case there a-iipears to bi‘ 
comparatively little speciality of striictui-e, the femora Ix'ariiig, 
however, more or less distinct small granul(‘s. The sjiecies of the 
Hawaiian genus PlarjitJunysu^ produce sound in both tlu‘S(‘ 
manners, tlie thoracic stridulating organ being bc^autifully de- 
veloped, while in some species the margin of the elytra and 
base of tlu^ femora are also well adapted for the ])ui‘pose of sound- 
production, and in a fcAV species of the gemus therci are also 
higlily-developed stridulating surfaces on the hind and middle 
coxae. This is the only case in whicli a, bcietle is known to 
])0ssess more than one set of sound-organs in the imago state. 

Three divisions of this family are distinguished, vi/. — 

1. Frontcoxaelargeaiidtraiisver.se; protliorax with (li.slinct .‘^ide niar- 

giiLs Sub-fani. 1. IhuoNiDES. 

2. Front coxac^ not greatly extended transvers(*ly, thorax not niaigiin'd ; 

last joint of maxillary palpus not pointed, iisnally Ijroadcr (more or le.s'^) 
than the preceding joint. 8ii)>-fam. 2. (iKJiAMnvciDKs. 

3. Front coxae iisnallv round and dee|)ly emhedded ; last joint ot maxil- 

lary palpus pointed ; front tiliiae with a more or les.s distinct, slanting groove 
on the inner side. Suh-fam. 3. Laaijides. 

The Prionides are on the average considerably largtn* in size 
than the members of the other divisions, and they include some of 
the largest of Insects. The Amazonian Titanus giyantcus and tlie 
I'djian Macrotoma licros are amongst the most gigantic. Some 
cl the Ih’ionides have a great development of the mandibles in 
tlie male sex analogous to that we have already^ noticed in 
Lucanidae. The larvae of tJie large Ihaonides appear in various 
. parts of the world to haw/ been a favourite food with native 

^ Berlin, cut, Zeitschr. xli. 1896, SB. p. 22. 
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tribes, Mild TaiiuIioIz states that tiiey are really good eating. 
In cons(‘(|uenee of the destruction of forests that has progressed 
so largely of late years these gigantic Prionides have become 
much rarer. 

Sev(‘ral alierrant forms are imdiided in Prionides. The genus 
l^irrandra. lias five-jointed tarsi; tlie third joint being much smaller 
than usual, so that tlie fourth joint is not concealed by it. 
The P)ra/ilian }fypocrp}i<diis art/ufttfs was for long a, suliject of 
dis])ute as to its natural position, and was placed by different 
authorities in widely -se])arated iiimilies of Coleoptera. The 
structure of this aberrant Longicorn seems to be only explicable* 
on the hypothesis of warfare amongst the males. ^ Xothing is, 
however, known a,s to the luiliits and history of the Tns(‘ct, and 
only one or two sp(‘cimens of the female have yet been obtained. 

The family Spondylidat; has been pro])osed for some of 
these alnn’rant Longicorns, but as it includes but very few, and 
highly discrejiant, species, it is neither natund nor of much use 
for systematic puqioses. 

Tlie Lamiides are the most highly spiadalisiMl division of the 
I>ongicorns, and includes the larger numbtu* of the s]>ecies. The 
front of the head is usually placed at right angles to the verticx, 
and in some cases (groups F{ippo])sini, S])alaco]>sini) it is strongly 
infiextHl, so that the mouth is placed on the under sidt^ of tlu* 
head. The extension of the eyes round tla^ antennae is accorn- 
])ani(‘d l.iy very curious shapes of those organs, and not 
infrequently each eye is divided into two more or less widely- 
se})arated parts, so that the Insect has, on the external surface, 
four eyes. 

Series VI. Rhynchophora. 

JFcad more or less prolomfed in f ront to form a snoift or heah\ adled 
rostrum. Tarsi four-jointed, usually at least the third 
joint broad and densely puheseent beneath. 

This enormous series includes about 25,000 species, and as 
may well be imagined shows a great variety of structure amongst 
its forms. The vast majority may, however, be readily recognised 
by the two characters mentioned above. There are some cases in 
which the beak is indistinct, and ouliers in which the tarsi are 

^ Sharp, Ann. Soc. ent. Bchjiqne, xxviii. 1S84, CR. p. evii. 
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five-joiiited {DrjjnplitJinrus), and vwni .slender f Plat vpidesX In 
these east's a elose examination shows that the L»ular n‘»;ion on 
tht‘ middle of tlie back of the under surface of the head cannot 
he detected, and that the l)ack of the ])rostt*rnum is V(‘rv strongly 
consolidated by the side-])ieces of the thorax meeting togi'tlier 
and being very iirmly joined l»eliind llie coxat'. The lu'ak is in 
the great majority ]K‘rfectly distinct, tliougli it varies .so exlrtunely 
in form tliat it can only 1)e hrit'lly dt'scrihed l>y .saying tliat it is 
a prolongation of the liead in front of the ey<‘S, or that tlie 
antennae are inserted on its sidi's iu‘ar to, or far from, tlu* li]). 
It has been ascertained in many cases tliat the rostrum is us('d 


by tlie female to assist in placiiii 
hole being bored with it ; in some 
cases it is also u.sed to push llie 
egg far into the hole in which it 
lias previously luvn placed by 
the ovipo.sitor ; but th(*re an' 
many forms in which it is fairly 
certain that it is not so usihI. 
What purpose it .sm'ves in the 
male is totally unknown. In 
many members of the sories, the 
I'ostrum ditlers in form in thi^ 
two sexes, and in mo.st, if not in 
all, the.se cases it is ck'ar that the 
distinctions tend in the din'ction 
of making tlie beak of the femah* 
more ellicient for the mechanical 
purpose we have mentioned. 

It was proposed by Leconte 
and Horn to si'parate this .series 
from all the other Coleo])tera as 
a primary division, and they 
looked on it as of lower or more 
imperfect structure. Packard has 
very properly protested against 
this interpretation ; and there 
seems to lie no rea.son whatever 


the eggs in suitable places, a 



i. 147.— AV •jiKirlsIns V- 

Madagascar. A. 'J’hc irii.ago ; B, trout 
of pronotuui, head, and rostrum. 


for considering the Ehynclio^hora as “ lower ” than other beetles ; 
indeed we should be inclined to place such forms as Calandrides 
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amongst the most perfect of Insects ; their external structure (as 
shown by Earfuuristus monackus, Fig. 147) l)eing truly admirable. 

Only four families of Khynehophora can he at present 
accepted as satisfactory ; one of these — Curculionidae — includes 
an enormous majority of the whole series. Fhough it is probable 
that it will idtimately l)e divided into several fomilies, the 
attem})ts to that end that have already been made are not 
satisfiictory. 

Fam. 80. Anthribidae. — Palpi usual! // not covered, hut dis- 
tinct and Jlexihle. Antennae often lomj, not elhou'ed, the first joint 
not vcrij lofUf. Third joint of tarsus small, usuidly 7nuch concealed 
by heiny embraced by the second joimt. Ihfyidiutn exposed; pro- 
pyyidiuin deeply grooved in the 'middle. This family includes 800 
or more species, which are mostly tropical ; it is very sparsely 
represented in the faunas of Europe and Xorth America. It is 
quite distinct from Curculionidae with which it was formerly 
associated. It contains many graceful Insects having a certain 
resemblance with Longicorns on account of the largti developimmt 
of the antennae. The liabits and meta- 
morphoses ar(‘. but little known. It 
seems probable that many species find 
their nutriment in old wood or l)oleti. 
The larvae of some genera {Hratoparis 
and Araeocerus) have legs, but in others 
the legs are wanting, and the larvae are 
said to completely resemble those of 
(hirculionidae. In th(‘ larva of our 
tiny llritish species, Choragus sheppardi, 
the legs are replaced l)y three pairs 
of thoracic, sac-like pseudopods. This 
Insect makes burrows in dead brandies 

Fin. 148. - Ifj- of hawthorn. The larvae of the genus 
/v»^'Ov.s’, Aiitliril»i(l{ie. Britain. . ^ 

A, the pertHct Insect ; B, Brachytarsus have been ascertained to 
tarsus and tip of tibia. .Coccidae. 

Pam. 81. Curculionidae {Weevils). — The beak of very variable 
length and thickness; the pidpi small, nearly always concealed^ 
■within the niouth, short, and rigid. Lahrum absent. Antennae 
of the majority elbowed, i.e. with the basal joint hmger, and so 
formed that when it is laterally extended the other joints can be 
placed in a forward direction. This enormous family includes 
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about 20,000 known s])(‘cii's, and yot a large portion of the 
species yearly bidiiglit I'roin the tropics still )a-ove to lie new. 
Tlie rostrum or beak exbilnts excessive variety in ibrm, and is in 
many cases dill'erent in the sexes; in tliis case it is usually longer 
and thinner in tlie female. As tlie, rostrum is one of the < liief 
characters by wliich a mend)er tif tlie family may be recognised, 
it is necessary to inlorm the student that in certain forms (the 
•Viistralian Amycterides, c.i/.) the organ in ([uestion niav lx* so 
short and thick that it is almost ab.sent. lu, thc.se casi's tlu‘ 
In.sect may be identifieil as a. Curculionid by the gular area being 
absent on the under side of the head, and by the concealment .if 
the palpi. Ihe tarsi are usually of the .same nature as those of 
l’hyto]ihaga, already described, but the true fourth joint is less 
visible. In the ISrachyceridcs this Joint is not jiresent, and the 
third joint is not lobed. The paljd are llexiblc ami more or 
lc.s.s exserted in a very few species (Khynchitidcs) ; in h’hinoma- 
ceridcs there is also jire.seiit a minute labrum. The front coxae 
are deeply embedded, and in many forms the ])ro.stcrmim is 
peculiar in structure; the side-pieces (cpimera.) meeting at the 
back of the prosternum in the middle line. This, however, is 
not univer.sal in the family, and it occurs in sona; other beetles 
('..y., Megaloiiodides of the riiytoiihaga). The larvae are without 
legs. They are vegetarian, the eggs being deposited liy thi' 
niother-lieetle in the midst ot tlie lood. d'hese larvae may be 
distingnisheil from those of Jjongicorns by the. general form, 
which is sub-cylindric or rather convi-x, not llattcned, and 
more particularly by the free, exserted head, the mouth being 
directed downwards ; the attitude is geneially a curve, and the 
anterior part of the body is a little the thicker. Xo ]iart of 
jilants is exempt from the attacks of the larvae of Curculionidae ; 
bud.s, twigs, leavc.s, flow'crs, fruits, liark, pith, roots and galls 
may each be the special food of .some Curculionid. Certain 
species of the suh-families IMiynchitides and Attelabides jirepare 
leaves in an elaborate manner to senve as food and dwelling for 
their young. If young birches, or birch Ini.shes from o to 10 
feet in height, he looked at in the .summer, one may often notice 
that some of the leaves are rolled so as to form, each one, a little 
funnel. This is the work o^ llliy itch ites (or Depttvwm) hetulae, a 
little Curculionid beetle (Fig. 149). An in.spection of one of 
the.se funnels will show that it is very skilfully constructed. The 
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wl.olo of a h:if is not nsod in the formation of a funnel, cuts being 
nin.le across the leaf in suitable directions. The beetle stand- 
ing on a leaf, as shown in the figure, proceeds to cut with its 
niandililes an incision shaped like an erect S, commencing at a 
certain pari of tlio circuriifereiice, and ending at the midrib of the 
leaf; tlie l)eetle then goes to the other side of tlie midrib, and 
continues its incision so as to torm another S-like curve con- 
siderably dilferent from the first ; l)eing prostrate and less alu'upt. 
Tims the lilade of tlie leaf is dividisl into two halves by certain 
curved incisions, the midrib remaining intact. Ihe little tunnel- 



Fk;. M9.— The leaf-rolliiiK RhyncltUcfi hduhte. Britain. A, Female beetle, magnified ; 

B, the beetle loiTiiiiig the first ineisioii 011 a leaf ; C, Uie eompleted roll. (B and C 
after Debey.) 


twister now commenees to roll up the leal to torm the funnel . 
and this part of the work is greatly lacilitated hj the shape of 
the incisions. Going back to the spot where it commenced work, 
by the aid of its legs it rolls one side of the leal round an ideal 
axis, somewhat on the same plan as that adopted by a grocer in ioini- 
ing a paper-funnel for sugai\ The incisions are lound to lie just 
of the right shape to make the overlaps in the rolling, and to re- 
tain them rolled-up with the least tendency to spring hack. After 
some other operations destined to tacilitate suhsefpient parts of its 
task, the beetle enters the rolled-np ^nart of the leaf and brings it 
more perfectly together ; it again comes out and, pursuing a 
different system, holds 011 with the legs of one side of the body 
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to the roll, und with the other legs drags to it tlie portion of the 
leaf on the other side of the midrib so as to wrap tliis part {i.r. 
tlie result of its second incision) round tlie ])art of the funnel 
already constructed. This being done tlie Insist again (uiters 
the funnel, bites three or four small cavities on the insidt*. of the 
leafy wall and deposits an egg in (‘ach. Afterwards it eimnges 
and fits the overlaps togidlier in a more perfect manmu* so as to 
somewhat contract the funnel and make it lirmer ; then |)roce(‘ding 
to the tip, this . is operat(‘d on by another serii's of engineering 
}>rocesses and made to closer the orifiets tliis ])art of t]i(‘ o[>(‘ra- 
tion being analogous to tlu^ closing l>y tla* groetT ol his pa]»er- 
fuiinel after the sugar lias lieen ])Ut in. T1 h‘ o])tM’ation ot tlic 
Iteetle is, howev(U*, much more comj^K'X, for it actually makes a 
sort of second small funnel of the ti[) of th(‘ h‘af, Ixuids this in, and 
retains it by tucking in sonu^ little ])roJeetions. The work, which 
has probaldy lasted about an iiour,lM‘ing now com])lcted,the cr(‘ature 
ta.k(‘S a longer or shorter rest hedbre commencing another lunmd. 
AVe have givcui only a skt‘tch ol the chit*! ])(.)ints ol tlu^ worlv, 
omitting reference to smalhu' artilices ol the crait master; hut 
W(‘. may remark that the curved incisions madii by tlu* be(*tle 
hav(‘. becMi examined by mathematicians and duly extolled as 
being conducted on highly satisfactory matlamiatical princiivh'S. 
It is impossible at present for us to form any conce]>tion as to the 
h(‘etle/s conceptions in carrying out this complex set of ojicuations. 
Our perplexity is increased if we recollect its lifc-hislory, lor wt^ 
then S(H‘ that neither prece])t or exam])le. can have initiated its 
]>roceedings, and that imitation is out ol tla^ <[uestion. I la* eggs 
hatch ill their dark place., giving rise to an eyeless maggot,^ 
whic'h ultimately leaves tlie funnel for the earlli. The ])arts ol 
this maggot subseipiently undergo eonipleUi change to ])i'oduee. 
the motionless ])upa of entirely dillermit lorm, liom \Nhi(.h 
emerges the perfect Insect. Ifence the beetle cannot l)e cmi- 
sidered to have ever seen a lunnel, and certainly has m*\ei 
witnessed the construction of one, though, wlien disclosed, it 
almost immediately sets to work to make funnels on the complex 
and perfect system we* have so im}»erlectly described. Moie 
general considerations only add to the perjdexity we must feel 
when reflecting on this subj(|L*t. AVhy does the Insect construct 
the funnel at all ? As a matter of i)rote(.'tion it appears to be 
of little use, for the larvae are known to suffer from the attacks 
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of parasites as other Insects do. We have not tlie least reason 
for sn])posin<f that this mode of life for a larva, is, so far as 
utility is c(mcerned, better than a more simple and usual one. 
Indeed, extraordinary as this may appear, it is well known tliat 
other species of the same genus adopt a simple mode of life, 
laying their eggs in young fruits or l)uds. We think it possible, 
however, that a knowledge of the mode of feeding of this larva, 
may show that a more perfect nutrition is obtained from a well- 
(jonstructed cyliiider, and if so this would to a sliglit extent 
satisfy our longing for explanation, though throwing no light 
whatever on the ])hysiology or ^)sychology of tlie artiticer, and 
leaving us hopelessly i>^i'ldexed as to why a beetle in ages long 
gone by should or could adopt a mode of life that by long pro- 
cesses (jf evolution should, after enormous ditliculties have been 
overcome, attain the ])erfection we admire.^ 

Fam. 82 . Scolytidae. — Rostrinii cMremely short, hroad ; tiduie 
frequently dentiruUde extenwUy ; antennae short, v'lth a hroad, 
club. This family is not at all sharply distinguished from certain 
grou[)s of Curculioiiidae (from Cossonid(‘s e.y:), but as the species 
have somewhat different halats, and in tlie majority of cases 
can be readily distinguished, it is an advantage to separate 
the two families. Aliout 1400 species are at present known. 
Most of them are wood- and bark-feeders ; some bore into hard 
wood; a few mine in twigs or small branches- of trees, but the 
majority live in the inner layers of tlu; l)ark ; and this also 
serves as the nidus of the larvae. A small number of species 
have been found to inhaldt the stems of herbaceous ]dants, or to 
live in dry fruits. Owing to their retiring habits they are rarely 
seen except ])y those who seek them in their abodes, when they 
may often be found in great ])rofusion. The mother-beetle bores 
into the suita])le layer of the bark, forming a sort of tunnel and 
depositing eggs therein. The young larvae start each one a 
tunnel of its own, diverging from tlie parent tunnel ; hence each 
batch of larvae produces a system of tunnels, starting from the 
parents’ burrow, and in many species these burrows are charac- 

^ For a more extensive account of Rhynchitcs hctuJae and others refer to 
Wasniann. Ikr Trichfenrickicr, Munster, 1884, and Debey, Jkitraye zur Lcben.s- 
und Eiiiickkidun{!s-[)esdvichtc . . . der Attclabiden, Bonn, 1846. The first in- 
cludes an extensive philosophical discussion ; the second is a valuable collection 
of observations. 



kllVNCHOPIIORA — SrOLVTIDAK — BRKNTIIIDAK 


295 


teristic in form and direction, so tliat the work ut pjirticular 
Scolytids can bo recognised l>y thi‘ initiated. 

The riatypkles bore into the wood of trees and stumps: tliey 
are chiefly exotic, and little is known al»out them. They are 
tlie most aberrant of all iJhyiichopliora, tlu‘ heail ])eing imiiai kaldy 
short, flat in front, with tlie mouth ]»lac('d on tlu' under surface 
of the head, there being no trace of a rostrum : tlie tarsi ar(‘ 
elongate and slender, the third joint not being at all lolled, whil(‘ 
the true fourth joint is visible. ]Ienc(‘ tlaw have not the 
a])pearance of Iihyncliophora. Some authorities tnsit the 
]daty])ides as a distinct fainily. 

Some of tlie menilu'rs of the group Toniicides also bore into 
the wood. Iieceiit oliservations have shown that theiv is an 
imtiortant feature in the economy ol c(‘rtain of these wood- 
borers, inasmuch as they live gregariously in the burrow, and 
feed on peculiar fungi that d(‘velo]) there, and are calhal ambrosia. 
According to Jiuliliard,' some specm^s cultivate thi'se limgi, 
making elaborate i)repaTations t<> start thm’r growth. The fungi, 
however, sometimes increase to such an (‘xtmit as to seal up the 
burrows, and kill tlie Insects by suffocation. 

Scolytidae sometimes multit>ly to an enormous extent, attack- 
ing and destroying the trees in wood(*d ri'gions. ]\Iuch dis- 
cussion lias taken ])lace as to whether or not they are n*ally 
injurious. It is contend(‘d by one set of ])artisans that th(*y 
attack only timber that is in an unhealthy, dying, or d(‘ad con- 
<lition. It may be admitted that this is usually tin* ca.s(‘ ; yet 
when th(‘y occur in enormous numbers they ma}' attack timlici 
that is in a sort of neutral state of health, and so diminish its 
vigour, and finally cause its destruction. Hence it is of great 
importancvi that they sliould lie watched by com])etent fon'sters. 

The larvae of Scolytidae are said to com])letely ri'semlde those 
of Curculionidae : except in the group riatyj»ides, where the body 
is straight and almost cylindrical, and terminates in an obliipie 
truncation bearing a short hard saline." 

Fam. 83. Brenthidae. — Form ehmffnfe; rostnnn strair/ht, 
fhrectly continuincj the lony axis of the htxl}/, (fteu so thu'L as to 
/onn (171 eloixijate heml ; antennae not e/hon'ef/. The Brentliidae 
form a family of about 800 species, remarkable for the excessive 

* Bull. U.S. Dcp. Agric. eat. New sent^s, No. 7, 1897. 

- Perns, Ann. Sci. Kat. (2) xiv. 1840, p. 89, j»l. iii. 
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length and slenderness ot‘ some of its forms, and for the 
extreme diif(*rene(‘ in tlie sexes tliat frequently exists. It is 

well represented in the tropies 
oidy, and V(‘ry little is known 
as to tlie natural history and 
d(‘V(‘lopmeiit. Th(*se he(dles are 
stated to l)e wood-feedtu\s, and 
no dou])t this is correct in the 
case of the majority of the 
specitis ; hut ^Ir. Lewis observed 
in Japan that Z/'/nioses rr/fisnnd 
Cjfp]i(ni(ujn>i m/)u'2)cs are prt'- 
daceous, and enter tlu‘. burrows 
of wood-boring Ins(‘cts to s(‘ai'ch 
AiiH*ric.a. A, Larva; B, }»upa ; C, Jei* larvae as ])i'ey : they are 
DJ (Afkr very miK'li iiKHlilied ill slructim! 

to pmaint this ; and as tlu‘ other 
meml)iu\s of the gmup Taphrodcrid«\s are similar in struct inn, 
it is ])robable tliat they are all ])redaci‘ons. Nothing whiit- 
I'ver is known as to the larval history of these carnivorous 
forms. Indeed an uncm'tainty, almost complete, prevails as to 
the early stages of this family. IliliT has givmi a. sketch of a 
larva which lie had no doubt was that of t]u‘ 

North ^Vmericau representative of the family ; if lie is correct 
the larva differs from those of (dirculioiiidae l)y its elongate form, 
and by the possession of thoracic legs: these, though small, are 
threii-joiuted. Descrijitions, supposivl to be tliose of Ihenthid 
larvae, w'ere formerly published by Harris and Nlotschoulsky ; 
but it is now clear that both were mistaken. 

In the higher forms of Ilrenthidae the rostrum of the female 
is |)erfectly cylindrical and polished, and the mandibles are 
minute, hard, pointed processes placial at its tip. Tins organ is 
admiralily adapted to its purpose ; it being used for boring a hole 
in waiod or bark, in wdiich an egg is subsequently deposited. The 
males in thest‘ cases are extremely different, so that considerable 
curiosity is felt as to wdiy this should be so. In some cases their 
head is thick, and there may be no rostrum, while large pow^erful 
mandibles are present. t 

In other cases the rostrum is slender, Init of enormous 
length, so that it may surpass in this respect the rest of 
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tli 6 body, although this itsolt is so drawn out as to 1)0 (juito 
exceptional in the Insect world : * the antennae', are insented 
near tlie tip of the rostrniu insU'ad of lU'ar its base, as they 
are in the leinah'. llu'! size ot the nialt's is iii the'se case's usually 
iniiedi larger than that e)t the' leinale.“ ddie' male's of some spe'eit's 
light ; tlu'V elo not, howe*ve*r, we)nnd tlu'ir o})])one‘nt, but me'rely 
Irighte'ii him away. in Eupstdis it a])]>e‘ars that the* re)strum 
of the female is apt to be'ceeme lixenl in the woeeel elnring he'r 
boring operations; anel the male* then extricate's lie'r by ])ie*ssii)g 
his heavy ])rosternum against the* ti]> e)f lu'r al)ele)me*n : the* steeiil; 
lorele'gs of the*, femalei se'rvee as a tnle-rnm anel lier leeiig Ixxh' as a. 
le'ver, se) that the e'ffort e)t the male*, e‘xe*rte*el at eeiie* e*x(re*mitv e)f 
the boely ol the Icmale, proelnce*s the* re'(juire*d re*sult at the* eethe'r 
e'lid of he*r boely. The New /e*alaiiel I h e'llthiel, /jfsior/t t/ iic/f //.s’ 
///// 7 //V///’///'.s, exhibits sexual elisparity in an e'xtre'ine*. elegre'e* : tlie^ 
length of the male is usually imarly twie’e* that of the* female, anel 
his reestrum is e'liormons. It is at jere'se'iit inipossil)le* to assign 
any reason for this; olese'i’vatieeiis inaele* at the re*(|ne*st e»f {lie 
writer by Helms some*, years age), elie’iteel tlie^ information 
tliat the lemale* is inde'latigable^ in he*r leering e*fforl.s, and that 
the huge male staiiels ne?ar by as a witJK'ss, ap}.ai’ently of the* 
most a})athetic kinel. 


Coleoptera of uncertain position. 

there are .three small groups that it is imjiossible* at ])re*s(*nt 
to place in any of the great series of he3e*tJe*s. 

Fam. 84. Aglycyderidae. — '/Vz/.s/! f h rrf-jtn vfrd ^ the sreo/id 
joint lohed ; head not 'prolonijed to form a hrah\ The* two meest 
important fe'atures of lthynche)j)he>ra aree absent in theses Inse*cts, 
while the other structural charaeders arei ve*iy im])e*rfe*e tly known, 
many parts of the external skeleton lx*ing so ce)ni])h*tely fuse'd 
that the details of structure are dillicult of appreciation. West- 
wood eamsidered the tarsi to be re*ally four-jointeel, but it is not 

^ 111 tlie males ejf tlm geiiihs Ccdcoccm. the tips of the elytra are elrawn out into 
processes almost as long as the elytra tliemselves, ami rivalling the force] >s of 
earwigs. 

* Tlie stature of the individuals of the same s]>ecies is, in some of these 
Breiitliidae, siiliject to extreme variation, especially in the males, some individuals 
ol which — in the case Brf nth us anchonojo — are live times as long as others. 
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at all clear that the minute kiujt lie considered the tliird joint is 

more tlian the articulation 



Fiti. 151. — srfift'r. (Canary Tslauds. 
A, Imago ; B, tarsus .aceonliiig to \V»*st\voo(l ; 
C, aocordiug to nature ; D, maxilla ; E, 
laluuni. 


of the elongate terniimd 
joint. Tlie family consists 
only of two or three sptudes 
of Aiflyrydars, one of which 
occurs in the Canary 
Islands, and one or two in 
New Zealand and New 
Caledonia. The former is 
Itelieved to live in the stems 
of Etiphorbin canariemis ; 
a New Zealand s])ecies has 
lieen found in connection 
with the tree-fern Cyaihea 
dcallutUi. 


Fam. 85. Proterhinidae. — Tard thirr-joinUiJ, the second joint 
lohed ; itcod of the male scft.rccly lyyolonyed, hot that if the fcnudc 
fonniny <t. dcfinifc rosfrinn.; rnaxillae and Jiynla entirely corcred 


hy the inenttnn. As in the preced- 
ing family the sutures on the 
under sitle of the head and pro- 
sternum cannot l)e detected. The 
minute palpi are entiredy enclosed 
in the l)UC(‘al cavity. TTu*re is a 
very minute true third joint of 
the tarsus, at the base of the ter- 
minal joint, concealed lietwa^ui tlu‘. 
lolies of tlie second joint. The 
fjimily consists of the genus Fro- 
terhinns ; it is conhned to the 
Hawaiian Islands, where these In- 
sects live on dead w’ood in the 



Fkj. 152 . — P rot rrhi lilts O'rinifri. Ha- 
waiian Islands. A, Male ; B, IViiiale ; 
C, front foot, more magnitied. 


native forests. The genus is numerous in species and individuals. 

Strepsiptera (or Rhipiptera, Stylopidae). — Male small or 
minute; protJiorau) e.rtremely smedl; mesothorax vwderate, the elytra, 
red need to snudl, free slips; 7neta thorax and winys very larye ; 
nervuration of the latter radiating, v'iViovt cross nervules. Female 
a mere sac, icith one extremity smaller and forming a sort of neck 
or head. These curious Insects are parasitic in the interior of 
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otlu'i* Insects, of (he Orders HyiiienoptcTa and irenii])tera. Tlieir 
striieture and tludr lile-llistori(^s entitle tlaan to 1 h‘ rankc'd as 
tlie most al)normal (*r all IiiS(‘ets, and (‘ntoinologists an* not 
agreed as to whether they are aberrant (Joleoptera or a distinct 
Order. The m'wly-hatehed larva is a ininute triungulin (Fig. 
154), somewhat like that of JAA/r ; it lixes it.self to the skin 
of the larva of a. Hymenopti‘ious Inseet, |)(*netrates into the 
interioi*, and there undergoes its nu*tamor|>ho.s(‘s, the mak* eiiM'rg- 
ing to enjoy a brief period of an abnormally acti\'t*. ind(*(*d agitated, 
existence, wliile tlu* lemale nev(‘r nuA’es. It is im]u)rtaiit to 
note that tlu'se Str(*])siptera do not, like most other internal 
parasit(*s, produce the death of th(*ir hosts; tlh*S(‘ com]>li‘tt‘ thi‘ii' 
metamorphosis, and the d(‘velopment of the ])arasit(* go(‘s on 
simultaneously with that of the host, so that the imago of tie* 



Strepsipteron is found only in th(‘ imago ot tie* liost.^ Afti'r 
tin* young tSt/j/ops has enter(*d its host it ieeds for a we(*k or so 
on the fat-ljody (ap])arently by a proeoss ot‘ suction^, then 
moults and assumes the condition of a footless maggot, in which 
state it remains till growth is com]>leled. At the latt(*r ])art of 
this period tlie history diverges according to s»-x ; the temah^ 
undergoes only a slight m(*t amorphic deveh^auent of e(*rtain 
parts, accompanied ap])arently by actual degradation of other 
parts ; while the male goes on to pupation, as is normal in Insects. 
(We may remark that the great features of the developm(*nt of 
the sexes are parallel with those of Coceidae, in Ifemiptera.; 
When the Hymenopterous larva changes to a pupa, the larva 
of the Strepsipteron pushes one extremity of its body betw(*en two 
of the al)doniinal rings of its liost, so that this extremity l)ecomes 
external, and in this positio]i it completes its metamorphosis, the 

^ Thi.s remark applies to tlie Stre]:»siptera parasitic on HynH‘nopt<'ra : nothing 
whatever is known as to the life-histories of the species that attack Hemiptera, 



STRErSirTKUA 


CHAT. 


,,le very s..ou after the host has hecmne an active 

viiiocl Insrct, while the I'eiiiale uii(lcigocs no liirtliei chaiigt o 
"fti.l, hut heeoiaes a sac, in the interior ot ^v ncft young 
levelop in enormous nunihevs, finally emerging loni le ' 

., 'i,t the fonii of the little triuiiguliiis we have alua.l) 
nieiitimie.1 Tliis is all that can he given at present as a geiieia 
,..,uiy points uf the natural history are ^'2": 

others have heeii merely guessed ; wliile some -ft'l'^ ''^ " ^ 

oveatly in the diflerent forms. A lew hint 
, „ /) remarks as to these points must siillice. 

r.oes CJirryiiig, or that have earned, lep- 
'll/, siptera,, are said to he stylopised (it heiiig a 
^ JQ: -[/ species of the genus tliat cliielly mtesls 

hees); the term is also used with a widei 

/ 5^% application, all Insects tliat cany a Strep^ip- 

A"' yj/ terous parasite being termed stylopised, though 
it may he a Strepsipteroii of a gumus very 
\ Y// .hfl’ereut from that attacks them ^ ilie 

■ yV develoi>meut ot one or moie Stii ]>sip era m 

["■"’Zy//^y^ an insect usually causes some detormity in 

the, abdomen of its host, and etfects eoiisider- 
m able cliaimes in tlie condition of its int.nmal 
VlW’ onmns, and also in some of the external char- 

V ^ actors, tlruat difihreiice of- opinion prevails 

/) .,s to what these idiaiiges are ; it is clear, ho\\- 

1 ixwiv tlril t\\vx vury iiiueh according 1<> tlic 

Fn. ir»l. VonnglarvA o\ei, rlUll i .4 f 4* 

o'r .sVy/Avi,v oil ft i.eft's- ,.,pe(*ies, iiiul also according to the extent <* 

tlm stylopisation. usually only one 
is de.vehnied in a hee ; hut two, three, and 
.ven four have been observed:’ and in the ease, of the wasp, 
iW/sd,s, Hubbard has observed that a single 
U.nv eight or ten individuals of its btrepsipteioii (Arms, 

'*■ Yhm-e is no e.vaet information as to how the young triungulms 
nnd their way to the bee-larvae they live in. Here ago, in th 
SArepaney of opinion that prevails is probably due to great 

1 AUUough not an invariable, it seems ftiat^jt ;t 'uneven bemi 

prodneol IVoni the boily »t one ''t.eV. 11 v female ,S'0/t)j)S, and male bees 

Aated that female bees prodnee ;'7;‘ ‘'/y/ 1 1 

male Stylops. If any correlation as to tins latte, point exist. 
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difiereme recilly existiiii^ as t(» the method. AVluoi ii 
carried l)y an Insect (a Hymeiioj.teron, l)e it mMed, tor \\t‘ hav(‘ 
no iiitormation wliatever as to Ifmniptera) ]no(lii(*(‘s voiinn', 
they cover tlie body of tlie liost as it it were powdiaed* ludii^ 
excessi\ ely minute and their numbers \’t*rv s^reat ; many hundi isls, 
it not thousands, ot youiiit t)eino ])roduc('d ]»y a sinoIi‘ S/f/la/is. 
The species ot tlu' wasp <>enus are spcnially su]»j'(>et to 

the attacks of ; they are social Insects, and a, stylopiscd 

specimen ])eino sickly does not as a rule leave tlu' m-st ; in this 
case thii ^S/f/Iops larva may ttiei-etbre have but lit th' ditlieultv in 
finding its way to a Hymenopterous larva, tor (‘ven though i( 
may have to live tor months before it has the chance ot attac hing 
itself to a nest-building female, yi‘t it is clearly in tin* right 
neighl)ourhood. Hie bee gtmus Aiulyani has, howi*\’(‘r, cjni((‘ 
different habits , normally a single l(‘male makes In*!* nest nnder- 
giound , but in tin* case ot a stylo]>ised female* it is c(‘rtain tlial. 
no nest is Imilt, and no larvae produced by a stylo])iseel (*xam])l«‘, 
so tliat the young triungulins must IcNive the body of tin* bee* in 
order to come near their prey. They can be active, and have* 
great powers ot leaping, sei that it is pe*rha])s in this way jeeissibh; 
tor them to attach themselves to a ln_*althy iemale be*e‘. 

We have still only very imjiertect kiiejwledge as te) tin* stnn - 
ture and development of Strepsip- 

tera. Indeeel Imt little* intorma- f- \ ^ 

tion has been obta.ineel since* / ! [ J y A 

llefbre that time the* | "j p t J 

mature female was siqeposeel to be* t n p ^ 

a larva, and the triungulins fouinl ^ j e 

in it to 1)6 parasites. Although ^ ^ c o 

the erroneous character of tlies,- 

vie\vs has been made clear, the A'r/ios i-'t.s.sti. (AfttM’ ^■()U ) 

J 1 1 A, Small mall' larvji : B, sm.'ilMVnialt' 

piolilems that have lieen siig- hna ; C, full-Krow,, ,uai,- h,™ ; D. 

gested present great ditliculties. fuli-Kiown fiMnai.i larva ; E, tiiv so 

,1 ,1 . talliMl “la^plialothorax ” ami adjai'cnt 

[ I aientl^ the cliange liom the Sf•^mellt of adult female. ('I'lieuewly- 

triungulin condition (Fi<>*. 1 54) to larva is very mueli like tLat 

.1 , . , ^ ' of .sVy/'VAV shown ill FiK^ 151.) 

the parasitic larvae (i ig. 1 5 5, A, 1>) 

is extremely great and abrupt, and it appears also that during 


’ ^ on Siebold, Arch. Xaturges. ix. 1843, p)*. 137-lGl. Kassonoffs recent pajier 
is ill Russian, but so tar as wc can gather (of. Zool. Ccntralhl. i. 1894, jt. 766;, it does 
not add greatly to the data furnished b y von Sicbold. 
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the larval growth (*onsidera])le sexual differentiatioii occurs (Fig. 
155, C, D); details are, however, wanting, and there exists hut 
little inforiiuition as to the later stages. Flence it is scarcely 
a matter for sur})rise that authorities differ as to which is the 
head and which the anal extremity of the adult female. Yon 
Siebold apparently entertained no doubt as to the part of the 
female that is extruded being tlie anterior extremity ; indeed he 
cidled it a cephalothorax. Sup})osing this view to be correct, we are 
met by tlie extraordinary facts tliat tlie female extrudes the liead 
for copula, tory pur])oses, that the genital orilice is placed thereon, 
and that tlie young escape by it. Meinert ^ contends tliat the 
so-called ceplialothorax of the adult is the anal extremity, and 
that fertilisation and the escape of the young are effected liy the 
natural passages, the anterior parts of the body being alfected liy 
a, complete d(‘generation. Nassonoff, in controvei’sion of Meinert, 
has recently pointed out tliat the “ cephalothorax ” of the young 
is shown by the nervous system to be the anterior extremit}'. It 
still remains, however, to be shewn that the “cephalothorax’’ of 
the adult female corres[)onds with that of tlie young, and we shall 
not l>e surprised if Meinert prove to be correct. Tlie internal 
anatomy and the processes of oogenesis a])pear to be of a very unusual 
character, but their debiils are far from clear. Brandt has given 
some particulars as to the nervous system : though he does not 
say whether taken from the male or female, we may presume it to 
be from the former ; there is a sipira. -oesophageal ganglion, and 
near it a large mass which consists of two parts, the anterior re] (re- 
senting the sub-oesophageal and the first thoracic ganglia, while 
the posterior represents two of the thoracic and most of the 
abdominal ganglia of other Insects; at the posterior extremity, 
connected with the other ganglia by a very long and slender 
commissure, there is another alidominal ganglion.- 

It is a matter of great difliculty to ])rocure material for the 
prosecution of this study ; the fact tliat tluj instars to be observeil 
exist only in the interior of a few Hymenopterous larvae, which 
in the case of the bee, Aiidrena, are concealed under ground ; and 
in the case of the wasps, FoliMes, placed in cells in a nest of 
wasps, adds greatly to the difficulty. It is therefore of interest 
to know that Strepsiptera occur fin Insects with incomplete 

^ Eat, Meddfl. v. 1896. ]>. 148, ami ()i\ DansLc S^ehk. 1896, j>. 67. 

Home Soc. rat. Jioss. xiv. 1879, p. 11. 
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iiietaiiiorphosis. They liave been observed in several s})eeies of 
Iloiiioptera ; and tlie writer lias a large rentatoniid bug of 
the genus Cal I idea, which liears a female 
Strepslpteron apparently of large size. This 
bug ^ is abundant and widely distributed in 
Eastern Asia, and it may prove com}>ara- 
tively easy to keep stylopised examples 
under observation. l>oth v. Siebold and 
Nassonolf think parthenogenesis occurs in 
Stre]»siptera, but tlien^ a]»pear to be no facts 
to warrant this sup]>osition. Von Siebold 
s[)eaks of the phenomena of Stre])si})tei(»us 
re])roduction as ])aedogenesis, or ]>seudo- 
paedogenesis, but we must agree with 
Meinert that tlu‘y cannot lie so classinl. 

The nial(‘s of Str(*t)si]>t(‘ra- livi; for only a 
very sliort time, and are very diilicult oi‘ 
obs(*r\ation. According to llubliard the 
males of A'enos dash about so rapidly tliat the eyi'. (aiinot see 
them, and they create? great agitation amongst the was])s in lie? 
colonies of whicli they are briMl. Ajiparently tiny are' ])roelue.‘e‘d in 
great numliers, and their life consists of onl}' hl‘te(*n oi* twenty 
minutes of fiery energy. The male's eif S/i/loj/s niv not ex])os(‘d 
to such dangers as those of AVaes, and appai’emt 1)' live? somewhat 
longer — a elay or two, and even tlire-e' days an* on ree'oid. Tin' 
inelividuals of Andrena^ parasitise'd by an? appare-ntly 

greatly affected in their economy and ayjpe'ar e'arlier in tin* se'ason 
than other individuals; this perliaps may l)e a leasoii, coupled 
with their short live's, for their being cennparatively rarely met 
with by entomologists. 

It is not possible at present to form a valid o]»inion as to 
whether Stylejpielae are a division oi’ Coleoptera or a. se[iarate? 
Order. Yon Siebolel conside?reel them a elistinct Order, anel 
Xassonoff, who has recently discussed the (question, is also ot that 
opinion. 

^ Xamod by Mr. Distant CaINdcft, huro ; according to the IJrusscls catalogue of 
Heiniptcra, Chrysocoris (jrandis var. haro. 
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CHAPTER VI 


LEPIDOrXERA — OR HUTTERFLIES AND MOTHS 

Order VI. Lepidoptera. 

JVing^ four ; hodg and v.'ings covered, loith scales uMially rarie- 
(jale in colour, and on the body frequently more or less like 
Jude: 7iervu.,res moderate in nuniher, at the ])criphery of 
one winy not cj'cccdiny fifteen, hat little irreyular ; cross- 
nervnles not more than four, there beiny usually only one or 
tivo closed cells on each winy, oeeasionally none. Imayo 
with mouth ineapahle of bitiny, usually forininy a lony 
coiled proboscis capable of protrusion. Metaniorphosis yreat 
and abrupt ; the winys developed inside the body ; the larva 
With larye or moderate head and strony mandibles. Pupa 
with the appendayes usually adpressed and cemented to the 
body so that it qvresents a more or less even, horny exterior, 
oeeasionidly varied by projections that ure not the appendayes 
and that may make the form very irreyular: in many 
of the smaller forms the aj^pendayes are only imperfectly 
cemented to the body. 

Lepidoptera, or butterflies and moths, are so lar as ornament is 
concerned the liighest of the Insect world. In res])ect of 
intelligence the Order is inferior to the Hymenoptera, in the 
mechanical adaptation of the parts of the body it is inferior to 
Coleoptera, and in perfection of metamorphosis it is second to 
Diptera. The nioutli of lepidoptera is (piite peculiar; the pro- 
boscis — the part of tlie apparatus for the prehension of food — 
is anatomically very different fro\n the proboscis of the other 
Insects that suck, and finds its nearest analogue in the extreme 
elongation of the maxillae of certain Coleoptera, e.g. Nemoynatha. 
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The ieinalo hus no gonajiopliyses, thougli in ciMtain excei)- 
tioiiiil forms of Tineidae, there an* inoiliHeationa of striietnre 
connectwl vvitli the terminal si'gnients, tliat liave as vet hei*n 
only imi>erfeetly investigated. As a rule, tlie eog i; .simply 
deposited on some living vegetable and fastened therelo. 
Leitidoptera are the most e.xelnsively vegetarian of all the Orders 
of liuseets; a certain numher of their larvae prey on Inseets 
that are themselves filled with vegetable juices (t'oecidae. 





(Alter ioujiide, Ann. Snc. eat. France, ISfU.) Kurop.*. A, : B, vouhk ];,rv;i 
.T tout to iiKHilt ; C, adult larva; D, liead and first l.ody-st-iiifiit ot adult larva’ 
luagiiihed ; E, pupa, x ][ ; F, male moth in ivpo.se ; G, lemalc moth i,j ivpo.se. 


Aphidae) and a very small number (^Tlura^ etc.) (‘;it animul 
matter. In general the nutriment apix'ars to be drawn ex- 
cdusively from the fluids of the vegetaliles, the solid matter 
passing from tlie alimentary canal in large (piantity in the form 
of little pellets usually dry, and called frass. Hence the 
quantity of food ingested is large, and when the individuals 
unduly increase in number, forest trees over large areas are 
•sometimes comjdetely defoliated by the caterpillars. 

Lepidoptera jiass a larger.iportion of their live.s in tlie pupal 
stage than most otlier Insects do ; frwiuently during nine months 
of the year the Lepidopteron may be a pupa. In other Orders of 
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Insects it would appear that the tendency of the higher forms is 
to shorten the pupal period, and when much time has to be 
passed between the end of the feeding up of the larva and the 
appearance of the imago, to pass this time as mucli as possible 
in the form of a resting-larva, and as little as may be in the 
form of a pupa ; in Lepidoptera the reverse is the case ; the 
resting -larva period ])eing usually reduced to a day |r two. 
Hence we can understand the importance of a hard skin to the 
pupa. Tluu’e are, liowever, numerous Lepidopterous pupae wdiere 
the skin does not attain the condition of liardness tliat is 
secured for the higlier forms by the chitinous exudation we 
have mentioned ; and there are also cases where there is a pro- 
longed resting- larva period: for instance Galleria mellondla 
spins a cocoon in the autumn and remains in it as a resting 
larva all the winter, becoming a pupa only in tlie spring. In 
many of these, cases the resting-larva is protected by a cocoon. 
It is prol)al)le that tlie chief advantage of tlie perfect chitinous 
exudation of the Lepidopterous pupa is to prevent tlie tiny, 
complex organisation from the effects of undue transpiration. 
Bataillou has suggested that the relation of the tiuid contents of 
the pupa to air and moisture are of great importance in the 
physiology of metamorphosis. 

The duration of life is very different in various forms 
of Lepidoptera. It is known that certain species {Eplicstia 
kuehniella, ejj) may go through at least five generations a year. 
On the other liand, certain species that feed on wmod or loots 
may take three years to complete their life-history ; and it is 
probable that some of the forms of Hepialidae are even longer 
lived than this. 

Lepidoptera have always been a favourite Order with ento- 
mologistvS, but no good list of the species has ever been made, 
and it would be a difficult matter to say liow many species are 
at present known, but it can scarcely be less than 50,000. In 
Britain we have about 2000 species. 

The close affinity of the Order with Trichoptera .has long 
been recognised : Keaumur considered the latter to be practically 
Lepidoptera with aquatic habits, and Speyer pointed out the 
existence of very numerous points of similarity between the 
two. Brauer emphasised the existence of mandibles in the 
nymph of Trichoptera as an important distinction : the pupa 
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of ^[lcrol)fert/,/: 211) lias liowovor boon reivntly shown to 

lie similar to that ot Trie]ioptm*a, so that unless it should be 
decided to transfer Jru‘r(>j)tert/.r to Trieliojitera, <iMd tlien deline 
Lepidoptera and Trichoptera as distinguished hy the condition of 
tlie pupa, it would appear to be very dillicult to retain the two 
^n’oups as distinct. 

Structure of Imag'O. — The head of a Lepidojiteron is in large 
part made up ot the com])Ound eyes ; in addition to these it 
treipiently bears at tlie to^i a })air of small, simple eyi's so much 
concealed by tlui scales as to cause us to womhu* if siudug 
be carried on by them. The larger jiart of tlie front of the 
head is formed liy the clytieus, whieli is separated by a well- 



Fk;. 158. — External struotun* of a female butterfly, A7ios/ii (After SeuiMer.} 

rt, Base of antenna ; b, ])ronotuin ; //-, soiituni (»f niesetliorax ; I'lyjieus ; cx, coxa ; 
d, seiitelluni ; r/b scutellum of nietatlmrax ; e, post-sciitelluni (--liase of pliinKina) ; 
m, eiiiineron ; c/p ej)i.sternnm ; J\ scutuiii of niefathorax ; y//, basal ]>ait of |)ro- 
boscis ( = maxilla); o, eye; /y, labial palj) ; /', niesosternum ; .v, i)rothorttcic 
spiracle; A te^ula ; O', trochanter; 1-9, dorsal j[>lates of abdomen. 

marked line from the epicranium, the antennae lading ins(*rted 
on the latter near its point of junction witli the former. There 
is sometimes (Saturnm, Castnia) on each side of the elypeus a 
deep Y>ocket projecting into the head-cavity. Tlie otluir parts of 
the head are but small. * The occipital foramen is \ ery large.^ 
The antennae are always conspicuous, and are very various 
in form ; they are composed of numerous segments, and in the 
males of many species attain a very complex structure, especially 
in Bornbyces and Bsychidae ; they doubtless function in such 
cases as sense-organs for the discovery of the female. 

The largest and most important of the mouth-parts are the 
maxillae and the labial palpi,-*the other parts being so small as 
to render their detection difficult. The labrum is a very short, 
^ Kellogg, Kansas Quarterly, ii. 1S93, |). 51, plate II. 
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compamtively Inroad ])ie('a, visi])le on the front edge of the 
clypeus ; its lateral part usually forms a prominence which has 
often been mistaken for a mandible; Kellogg has ap})lied the 
term “ ])ilifer ” to this part. In the middle of the labrum a small 
angular or tongue-like projection is seen just over the middle of 
the base of the proboscis ; this little piece is considered by 
sevei'al authorities to be an epipharynx. 

MANDHUiES. — Savigny, AVcstwood, and others considered the 
parts of the labrum recently dcsignatt^d pilifers by Kellogg to 
be the rudimentary mandibles, but Walter has shown tliat tliis 



Fiu. 159. — Mouth of Tiger-moth, A'rdia caja. A, St‘en from front ; B, 

from front and below, Clypeus ; A, labrum ; e, epipharynx ; d, mandibular 
area; d\ jirominenee beneath inajidilmlar area; e, one side of liaustellum or pro- 
boscis ; /, maxillary palp ; i/, labial palp. 

is not the cas(‘.^ The mandibles are usually indistinguish- 
able, though they, or some promimmce possibly connected witli 
them,“ may fre(|uently be detected in the neighbourhood of 
the ])ilifers ; they are, according to AVbilter, largest and most 
perfectly developed in Eriocephala, a genus that was not dis- 
tinguished by him from Micropteryx and was therefore termed 
“ niedere Microjtteryginen,” ix. loVver Micropteryges. The 
o})inion entertained by Walter that Mie'roptcryo: proper (his 
“ hbhere Micropteryginen ”) also possesses rudimentary mandibles 
is considered by Dr. Chapman, no doubt with reason, to be 
erroneous.^ The mandibles, however, in tlie vast majority of 
Lepidoptera can scarcely be said to exist at all in the imago ; 
there being only an obtuse projection — without trace of 

^ Jena. Zciischr. Naiurw. xviii. 1885, p.^7r>l. 

- The writer i.s not quite convinced that the supposed mandibles of these Macro- 
lepidoptera are really entitled to be considered as such. 

^ 'rr. cut. Soc. London, 1893, p. 263. 
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articulation — on each side of the lahnuu ; and even this ])ro- 
jection is usiudly absent. Meiiunt recognised these projections as 
mandibles in popu/i, and Kellogg in Vrotoint rce cdro- 

Una, another large Sphinx moth. They appear to be unusually 
well develoj^ed in that group. In Castnia they are even mon‘ 
definite than they are in S])hingidae, 

The Maxim.ak are chielly devoted to the formation of the 
proboscis. Their ba.sal portions are anatomically vmy imhdinite, 
though they exist very intimately connectcal with the labium. 
Kach usually ])ears a small tuberch* or a segmented ])roeess, tht‘ 
representative ot the maxillary paljais. Th(‘ proboscis itsidf (oii- 
sists ot the terminal, or outer, ])arts of tht' two maxillae, w’hich 
parts arc closely and beautifully coadaptisl to form the s])irally 
coiled organ, that is somidimes, though incorrectly, called the tongiuc 
The exact mori)hology of the L(‘pidoptc‘rous ])ro])oscis has not 
been established. The condition existing in tla^ ('ui’ious family 
LTodoxidae (sc'e ]>. 4f)2), when^ a, ])roboscis coexists with another 
structure called a maxillary tenlachx sugg(‘sls a corr(^spoud(‘nce 
betwe(‘n the latter and the galea of a typical maxilla ; and 
between the i)roboscis and the lacinia or inntu’ lol)(‘ (jf a 
nuixilla : l)ut J. 1>. Smith is of o]union that tlui tiuitacle in 
(piestiou is a prolongation of the sti|)es. Tli(‘. condition of the 
parts in this anomalous family (Ih’odoxidae) has not, howevau*, 
been thoroughly investigated, and Tackard takes a dinerent 
view of the proboscis; he considers that “ it is the two gaksui 
which become elongated, united and highly specialisial to form 
the so-called tongue or glossa of all L(‘])ido})tera aljove the 
Kriocephalidae.” ^ The prol)oscis in some ('ases beccniies v(*ry 
remarkable, and in certain Sphingidae is said to attain, when 
unrolled, a length of ten inches. In some cases the maxillary 
lobes do not form a proboscis, but exist as delicat (3 structures, 
pendulous from the mouth, without coadaptatioii {Zr/azera arsruli, 
the Wood-leopard moth). In other forms they arc absent 
altogether (Cossus, e,r/,), and in Jfejnahis we have failed to detect 
any evidence of the existence of the maxillae. On the other 
hand, in Microjjteryx the maxillae are much more like tliose of a 
mandibulate Insect ; and various other Microlepidoptera approach 
more or less a similar coiicUtion. In the genus last mentioned 

^ Amcr. Kattiral. xxix. 1895, j). 637. It slioukl be recollected that many 
Lepidoptera do not possess any probo.scis. 
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the Hiaxilkiy palpi are largely developed, flexible and slender. 
According to AYalter various forms of palpus intermediate between 
that of Microiiteryr. and the condition of rudimentary tubercle 
may ])e found amongst the Microlepidoptera.^ 

Labium. — The labiid palpi are usually largely developed, 
thougli ])ut little flexible ; they form conspicuous processes 
densely covered witli scales or hairs, and curve forwards or up- 
wards, rarely downwards, from the under side of the head, some- 
what in tlie fashion of tusks. The other parts of the labium 
are frequently represented merely by a membranous structure, 
united with the maxillae and obstructing the cavity of the 
pliarynx. Wliere tlie proboscis is absent it is difficult to And 
any oriflco leading to the alimentary canal, such opening as 
may exist being concealed by the overhanging clypeus and 
lal)ium. In some forms, Haturma, e.g., there appears to l)e no 
buccal orifice whatever. In He'irudvs the labium is in a veiy 
unusual condition ; it projects externally in the position usually 
occupied by the lal)ial palpi, these organs being tliemselves 
extremely short. It is very difficult to form an opinion as to 
the structure of the labium and other mouth -parts when the 
maxillae are not developed, as in these cases the parts are of 
a delicate membranous nature, and shrivel after death. This 
is the explanation of tlie fact that in descriptive works we And 
vague terms in use such as '' mouth aborted or “ tongue absent.’’ 

The mouth of the Lepidopterous iniAgo is a paradoxical 
structure; it differs very greatly from that of the larva, the 
changes during metamorphosis being extreme. We should thus 
be led to infer that it is of great importance to the creatures ; 
but, on the other hand, the various structures that make up the 
mouth, as we have remarked, are frequently absent or reduced to 
insignificant proportions ; and even in forms where the apparatus 
is highly developed the individuals seem to be able to accomplish 
oviposition without taking food, or after taking only very minute 
quantities. It is therefore diflicult to understand why so great 
a change should occur during the metamorphosis of the Insects 
of this Order. It has been ascertained that in some forms where 
the mouth is atrophied the stomach is in a correlative condition ; 
but we are not aware that any investigations have been made 
as to whether this correspondence is general or exceptional. 

^ Jena. Zeitschr, Katurw. xviii. 1885, p. 168. 
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.1 he exact mode iii wliicli the j)ro])oscis acts is in 8(‘vei'al 
n‘spects still ol)sciire, the views of Ihiriiieister {iiid Xew])ort being 
ill some points erroneous. Towards tlie ti]) of tlie proboscis 
there are some minute but coinph'x structures considered by 
-Iritz Midler to be sense-organs, and by Breitenl)a(‘h to be 
mechanical instruments for irritating or lacerating the delicate 
tissues of blossoms. It is prolialde that Miill(‘r’s ^'iew will ])rove 
to be corrcH't. N^ewndheless th(‘ ])roboseis has considerabli^ 
])ower of ])enetration ; there ludng a nudh, “ OpJi idrrr.'^ ft/llon intj' 
that causes considerable damage to cro])s of oranges by iiisi'rtJng 
its trunk through the peel so as to suck the juiees.^ d’he canal 
formed by each maxilla opens into a. cavity inside th(‘ front ])art 
of the head. This cavity, according to Ihirgijss,- is a. sort of sac 
connected with live muscles, and by the aid’ of this a])])aratus the 
act ot suction is pertormed : the diviu ticulum of the alinuuitary 
canal, usually called a sucking-stomach, not really possessing the 
function formerly attrilmted to it. 

The I’ROTllOKAX is’very small, being nMluccMl to a, collar, be- 
tween the liead and tl 10 a-litiunk, (.)i just sullKUiuit sizti to b(*ar l/he 
Iront pair of legs. Its most remarkabl(‘ feature is a pair of ])ro- 
cesses, frequently existing on the u])|)er suriace, calk'd “ patagia.” 
These in many cases (especially in Noctuidae) are lo1)es cNqiable 
of considerable movement, lieing attached only by a, nariow liase. 
In Hep talus, on the contrary, they ar(‘. not iVe(‘, but are m(*r(*ly 
indicated by curved marks on the dorsum. The patagia are 
styled by many writers “ tegulae.” They are of some interest in 
connection with the question of wing-lik('. aj)})(*ndages on the 
prothorax, of Palaeozoic insects, and they have been (onsidered 
by some writers^ to be the ecpiivalents of tnu* wings. The 
]\Iesottiorax is very large, especially its upper face, tlui notum, 
which is more or less convex, and in tlui higher forms attains a 
great extension from before backwards. The notum consists in 
greater part of a large anterior piece, the meso-scutum, and a 

’ Ainer. Natural, xiv. 1880, p. 313. 

^ For an account of the .structures at the tip of tlie pro})oscis of tliis moth, and 
of the beautiful manner in which the lobes of the maxillae an? dovetailed together, 
see Francis Darwin, Quart. J. Micr. Sci. xv. 1875, p. 385. For details as to 
numerous proboscides, and as to the difficulties that exist in comprehending the 
exact mode of action of the orgar^ refer to Breitenbach’s j)apers, especially Jena. 
Zcitscht. Naturw. xv. 1882, p. 151. 

^ See Cholodkovsky, Zool. Anz. ix. p. 615 ; Haase, t.c. p. 711 ; also Riley, 
P. cut. Soc. Washington, ii. 1892, p. 310. 
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smaller part, the meso-scutellum beUiiul. In front of the scutum 
tliere is a piece termed pnie-scutuni by Burgess. It is usually 
small and conceided by the front part of the scutum ; l)ut 
in Ifrpialas it is large and horizontal in position. It is of 
importance as l)eing the chief point of articulation with the pro- 
thorax. The scutellum is more or less irregularly rhomboidal in 
form; its liinder margin usually looks as if it were a lobe or fold 
pla.i.'cd in front of the base of the abdomen oi* metathorax, accord- 
ing to whether the latter is concealed or visil)lc. In some of the 
higher forms this in(‘so-scutellar lol)e is prominent, and there 
may l)e seen under its projection a piece that lias bt^en called 
the post-S(aitellum, and is really tlui base of tlie great meso- 
phragma, a chitinous piece that desccmds far down into the 
interior of the ]>ody, lu addition to the front pair of wings the 
mesothorax bears on its upper surface another pair of appendages, 
the tegulae : in the higher forms they are of large size; they are 
fasteiuHl on the front of the ineaothorax, and (extend backwards 
over the joint of the wing with the l)ody, lieing densely covered 
with scales so that they are but little conspicuous. These 
appendages are freipiently erroneously called patagia, but have 
also been called scapulae, pterygodes, paraptera, iind slioulder- 
tufts, or shouldiu'-lappets. The lower surface of the inesothorax 
is much concealed by the large and prominent coxae, hut the 
sternum and tlie two pleural pieces on each side,.episternum and 
epinieron, are easily detected. The area for attachment of the 
anterior wing on each side is considerable, and appears to be of 
rather complex structure ; its anatomy has been, however, but 
little studied. 

The AIetathouax is small in comparison with the preceding 
segment, to which it is intimately co-adapted, though the two 
are really connected only by delicate membrane, ami c<in conse- 
quently be separated with ease by dissection. The metanotum 
consists of (1) the scutum, which usually appears externally as 
an anterior piece on each side; (2) the scutellum, forming a 
median piece placed behind the scutum, which it tends to 
separate into two parts by its own extension forwards. In order 
to understand the structure of the metathorax it is desirable to 
dissect it off from the larger anteriou. segment, and it will then 
he found that its appearance when undissected is deceptive, 
owing to its being greatly arched, or folded in the antero- 
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posterior direction. A broad, but sliort pliragina. dt'seends from 
tlie hind margin of tlie nuTaseutellnm into the inttO’ior of tlu' 
body. It sliould be noted tliat though the metanotiim is forced, 
as it were, l)aekwards liy the great extension of tlu‘ m(‘soiiotum in 
tlie middle line of tlie body, yet at the sides the nudanotiim eri'eps 
forward so as to keeji the points of attachment of tin* hind wings 
near to tliose of tlie front wings. In many forms of Hesperiidac‘, 
Sphingidae, Noetuidae, etc. the true strueturi'- of tlu' nK‘tanotuni 
is further concealed by the back of the niesoscutellum reposing 
on, and co\ering it. 

Difference of opinion exists as to the thoracic SeiiiAcr.Es ; there 
is one conspicuous enough in tlui meiubrane b(‘hind tlu' pronotum, 
and it is thought liy some writers that no other exists. AVest- 
wood and Scudder, however, speak of a mesothoi'acic s])irach‘, and 
Dr. Cha])nian considers that one exists. Alinot describes' a 
structure behind the anterior wing, and thinks it may be an 
imjierfect s{)iracle, and we have found a similar stigma in 
Hutnrnid juironia. At the back of 1 -he thorax tlaa’i^ is on (*ach 
side in some Le[)idot)tera (Noctuidai^, etc.), a curious large 

cavity formed by a projection backwards from th(‘ sid(*s of thi^ 
metasternum, and a corresponding develo})ment ol* tla*. ]>l(Mira of 
the first abdominal segment. Minot and others havt‘ suggi‘sted 
that this may lie an organ of hearing. 

The Abdomen diifers according to the S(‘x. In flu* hanale 
seven segments are conspiicuous dorsally, but only six ventral ly, 
liecause the first segment is entirely membranous bmieath, and 
is concealed lietween the second abdominal v(mtral plate and 
the ])osterior coxae. Besides these segments th(*r(‘ a 10 at th(‘ 
hind end two others smaller, more or less com])l(‘tely with- 
drawn into the body, and in certain cases forming an ovipositor. 
These nine segments are usually considered to constitute the 
abdomen ; but according to reytoureau,“ a tenth dorsal ]>late is 
represented on either side of the anal orifii'C, though there is no 
trace of a corresponding ventral plate. In the mail* tlui segments, 
externally conspicuous, are one more than in tlie feniale. According 
to the authority quoted,^ this sex has also truly ten abdominal 
segments, the ninth segment being withdrawn to a greater or 

I 

^ Fourth Jirjy. U.S. Entoin. ConnnissioVj 1885, p. 4f). 

‘ C.R. Ac. Scl. Parif!, cxviii. 1894, ]». 360 ; and lii.s T/tesis, Bordeaux, 1895. 

^ C.li. Ac. ScL Puris. cxviii. 1894, p. 542. 
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less extent to the inside of the body, and modified to form part of 
a eopnliitory apparatus ; its dorsal })ortion ])ears a process called the 
'' nnciis ” ; the anal orifice opens on tlie inner face of this process, 
and lielow it theri^ is anotlier process — developed to a ^n’cater or 
less extent — called the “ scnpliiuni.” The ventral ])ortion of the 
nintli segment hears a lolie, tlie “ saccus (reytoiireau, I.c.). On 
each si(hi of the nintli abdominal segment thcie is a process called 
the “ valve,” the internal wall of whi(*h hears some hook-like or 
othivr processes called “harries”; it is continued as a memlirane 
surrounding the “ oedeagus,” or penis, and — bearing more or 
l(‘ss distinct ])rominences — connects with the scaphium. In many 
forms the parts alluded to, other than the valves, are concealed 

by the latter, which 
come together when 
closed, and may he 
covered externally with 
scales like the rest of 
the alidommi. Pcytou- 
reaii considiu’S that the 
uncus is really the dorsal 
plate of a tmith segment, 
and that the scaphium 

Flu. 1150. — Achmniffa afropoH. The terniinatioii of c5 the tenth Ventral 
boily, one .side leinowd. /A', Ninth dorsal jdale ; . 

fX\ nintli ventral; .s, lolie, .saecus, of nintli \Hate. Lhus, according 
ventral jdate ; tenth dorsal })late, or nncns ; tllis vicW the. ninth 
sc, scaiihinin, or tenth ventral |)late ; u, jiosition of ’ . ’ 

anus ; b, chitiiiised hand of seaphiuin ; P, valve or segment IS CXteusive and 

hooks, or of clasi,cr ; p, iK-ni.s eomplox, l.)cill!-' VOI'V 

(or oedeatois . (Alter PeYtourean.) ^ 

highly modifi(!d in all 
its parts : while the tenth segment is greatly reduced. The 
structure of the male organs is simpler in Lepidoptera., and less 
varied than it is in the other great Orders of Insects. There 
tire seven pairs of abdominal spiracles on the upper parts of the 
membranous pleurae. 

Legs. — The legs are long, slender, covered with scales, and 
chiefly remarkable from the fact that the tibiae sometimes bear 
articulated spurs on their middle as well as at the tip. The 
front tibia usually possesses on its inner aspect a peculiar 
mobile pad ; this seems to be in come cases a combing organ ; 
it also often acts as a cover to peculiar scales. The tarsi 
are five-jointed, with two small claws and a small apparatus. 
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the functional inipurtance of Avliicli is unknown, l)et\\een the 
claws. 

Wings. — The wings are the most reniarkal)le feature of this 
Order; it is to tliem that huttertlies owe tlieir luviuty, the sur- 
hices of the wings being fretpienlly adorned witli eolours and 
patterns of tlie most charming and tdfectivt* natur(‘. These 
elfects are due to minute scales that ar(‘ imi)lanted in the wing- 
meml)rane in an overlapping manma-, sonu'what similar to the 
arrangement of slates on the ro(d’ of a house. The scales jire veiy 
readily dis])laced, and have the appearance of a, silky dust. AVe 
shall describe their structun* and allude to tlieir dev(‘lo[un(‘nt 
sul)se([uently. The wings are usually of large size in com- 
parison with the Insect's liody: in th(‘ giams u^forpjio, the 
most gorgeous of the biitterllies, th(‘y are. enormous, though tlui 
body is small; so that wluai d(‘[)riv(Ml of lh(‘S(* iloats tin* ins(*(‘t is 
insigniticant. The great ex]>anse of wing is not correlative with 
great ])0\vers of flight, though it is p(*rhaps indicative of Hying with 
little exertion : for the small-winged Lepidojitma, S])hingida(‘, 
etc., have much greater |>owers of aid’ial (‘vohition than the large- 
winged forms. The area of tlui wing is incr(*ased soin(‘what by 
tlie fact that the seales on the outer margin, and on a ])art or on 
the wliole of the inner margin, projei't b(‘yond tla^ edges of tlu' 
membrane that bears them: these projecting mai'ginal scah*s are 
called fringes. In many of the very small moths th(‘ actual si/(‘ 
of the wing-membranes is much reduced, but in such cases tlu^ 
fringes may be very long, so as to form the huger part of the 
surface, especially of that of the hind wings. Freijuimtly the 
hind wings are of I’eniarkable shape, being prolong(*d into ])ro- 
cesses or tails, some of which are almost as leinarkalde as those 
of Xemopteni in tlie Order Neuroptera. 

The wings are very rarely absent in L(‘pidoptera ; this occurs 
only in the female sex, no male Lepidopterous imago destitute of 
wings having been discovered. Although Init little is known of 
the physiology of flight of LepidopUu'a, yet it is clearly important 
that the two wings of the same side should lie perfectly coadapted 
or correlated. This is effected largely by the front wing over- 
lapping the hind one to a considerable extent, and by the two 
contiguous surfaces being pi^ssed, as it were, together. This is 
the system found in butterflies and in some of the large moths, 
such as Disiocampidae and Saturiiiidae ; in these cases the hind 
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win^ Mlways lias a large slujiilder, or area, anterior to its point 
of iiiRortioii. In most moths tills shoulder is absent, hut in its 
place there are one or more stilf livistles })rojecting forwards and 
outwards, and passing under a little memliranous flap, or a tuft 
of thick scales on the under face of tlie front wing ; the bristle is 
called tlie '' frenidum,” the structure tliat retains it a '' retinaculum.” 
In (Fig. 1G2) and in some Sphingidae tliere is the un- 

usual condition of a highly-developed shoulder (.s) coexisting with 
a perfect frenulum (/) and retinaculum (r). The frenulum and 
retiiuKudum usually differ in structure, and the retinaculum in 
position, in the two sexes of the same moth ; the male, which 
in moths has superior jiowers of llight, having the luTter retaining 
organs. Ifampson says the form of the frenulum is of great 
use in determining sex, as in the males of all the forms that 
possess it, it consists of hairs firmly soldered together so as to 
form a single bristl(‘., whilst in nearly all females it consists of 
three or more bristles which are shorter than that of the male; 
in oiKi female Cossid t have found as many us nine. Also in the 
hirge majority of moths the retinaculum descends from the costal 
nervure in the male, while in the female it ascends from the 
median nervure.” ^ Tliis sexual differmice in a structure for the 
discharge of a function common to the two sexi‘s is a vi'ry re- 
markable fact. There are a few — very few — moths in which the 
bases of the hind wings are not well coadaptecl with the front 
wings, and do not ]) 0 ssess a frenulum, and these s])ecies possess 
a squall more or less free lobe at tlie liase of the front wing that 
droops towards the hind wing, and may thus help to kei‘p up an 
imperfect connexion between the pair ; this lobe has been named 
a jugum by Professor Comstock. Occasionally tliere is a jugum 
on the liind as well as on the front wing. There is usually a 
very great ditference between the front and the hind wings ; for 
whereas in the front wing the anterior portion is doubtless of 
great importance in the act of flight and is provided with 
numerous veins, in the hind wing, on the other hand, the corre- 
sponding part has not a similar function, being covered by the 
front wing ; hence the hind wing is provided with fewer nervures 
in the anterior region, the divisions of tlie subcostal being less 
numerous than they are in the front wing. In the moths 
possessing a jugum the two wings differ but little from one 

^ Fau na of British India, Moths, i. 1892, p. 6. 



VI 


WIXG-NERVURKS 


317 


another, and it is probable that tliey function almost as four 
se[)arate wings instead of as two jiairs. 

AVino-xeuvukes. — Tlie nervures or ribs of tlie wings are of 
great ini})ortance in Lepidoptera, as at present they furnisli tlie 
chief eharaeters for elassiliealion and for the discaissions of 
phylogeny that are so numerous in entomological literaturi'. 
On looking at wings that have l)een d(‘})rived of their scales it 
will he notic(‘d (Fig. Ibl) that th(‘, ribs luv much nior(‘ numerous 
at the outer margins than they are near tla^ ])oints ol‘ attachment 
ot the wings, and that there is usually hut om‘ c(*ll (or area com- 
pletely enclosed ])y ribs). Hiis latter ]»oint is one of the chief 
j)ecTdiarities of tla‘ L(‘pido])terous wing ; in I nsect-wings gmaually 
tlie number of cells in pro])ortion to tlu‘ an^a of tin* wings and to 
the nund)(*r of nervurt'S is gieater than it is in I.e])ido])t(*ra, for 
in the lattm* tlu‘re are f(‘\v or no eross-nervur(‘s. Henc(‘ thert‘ is 
sometimes no closed cell at all on tht^ wing (Fig. Ihl, II. !>). 
The maximum numiKU* of (dos(‘d cells is six ; this is iound in 
some s])(‘cies of Mlrr(>j>frri/,c, whil(‘ in tlani^ may luj 

thr(‘e or four; but tlie rule is that tluue is only oiu^ ci‘ll in tlui 
Lepido})ter(.)US wing. ^Vhen the number of cells is incri*ased 
this is not necessarily due to an iner(‘as(‘ in the cross-m*rvures; and 
in fact it is generally due to irr(‘gular ibiking or to the sinuous 
form of t\{() longitudinal nervures themselvi's (si'e wing ol 
Fig. 1()2, A.). Some authorities consider that all tiansvers(‘ or 
cross-veins in Le])id()pti‘ra- are merely jiortions oi longitudinal 
veins having diverted courses. AVlum a portion ot a nervure 
beyoml the basal or })rimary portion serves as a common ])iece 
to two forked parts external to it, it is called a stalk (Fig. 1G2, 
A, r). There are cases in which the furcation tak(*s }>la('e in the 
opposite direction, so that a niu'vuri*, is double at the Ijasi*. of the 
wing (Fig. 1()1, I, A, l a, and 1>, 1/0- important condition 

has not yet lieeii adeipiately discussial. 

Turning to the mode of designation of the iKUWures,^ we may 

^ It is impossible for us to treat of tlie diflieulties that exist on this point, and 
we must refer the student to the pamphlet, “The \cnation t)f the Wings of 
Insects,” by Prof. Comstock, Ithaca, I 8 II. 0 , being a reprint, with an important 
prefatory note, from Wii'. Elonents of Jnsfd Anatooii/, by J. H. Coinsto(.*k and V. L. 
Kellogg, also to Packard’s discussion of the subject in Mem. Ar,. Sci. JVaAitntjton, 
vii. 1895, i>]i. 84-86. The method of Spuler, alluded to in these two memoirs, is 
based on development, and, when extended, will doulitless have very valuable 
results. See Spuler, Zcitschr. vriss. Zool. liii. 1892, p. 597. 
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coiamerice l)y nHiiiirking tlint no systinii .satisfactory from a 
practic'al as well ns from a tla^orcUacal point of view has yet l)eou 
devised. Thc^ diagrams given in ligure IGl will enable us to 
explain the nuithods actually in vogue ; T. re]>resenting the system, 
dating from the time of TIerrich- Schaeffer, cliietly used hy 
British naturalists, and IT. that adopted l)y Staudinger and 
Sdiatz in their rectmt gi'eat work on the llutterllies ot the world. 
The three anteri(jr nervures in l)oth front and hind wings 
correspond fairly well, and are calhsl, looking at them where 
they commence at the base of the wing, costal,’’ “ sul)Costal,” and 



Fig. 161 . — Winf^-iun-vuration of Lopidopter.-i. 1, Diagram of moths’ wings (iiftor TTamp- 
sou) ; 11, of a l)utt(*rHy’s wings {Min'pho mciU'IttHfi S, after Stauilinger and Seliatz). 
A, front, B, hind wing. I. c, costal ; S(\ snlxjostal ; in, median ; Df, D>, Ic, in- 
ternal nervures ; /, frennlurn ; 2, 3, 4, hranclies- of median nervure ; .5, lower 
radial; 6, upper radial; 7-11, divisions of the subcostal; 12, termination of 
costal ; cell ; (f, discocellular nervure. II,— C, costal ; SC, subcostal ; M, median ; 
SM and SN, subniedian nervures ; lA, inner-margin nervure ; UR, lower radial ; 
OR. ui)])er radial ; SC‘ to SC\ divisions of subcostal ; M’ to divisions of median 
nervure ; C, cell ; DC, discocellulars. 

‘'median” nervures. The nervures near the inner margin of the 
wing (that is the lower part in our figures) differ much in the front 
and hind wings, consisting either of two or of three separate 
portions not joined even at the base. British entomologists call 
these "branches or divisions of the internal nervure”: the 
(lermans call the more anterior of them the " submedian,” and the 
more internal the "inner-margin nervure”; they are also frerpieiitly 
** called anal nervures. The cross-nervure that closes the cell is 
called discocellular ; when apparently composed of two or three 
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parts joined so as to form angles, the parts are eall(‘d, aeeording 
to position, upper, lower, and middle diseoeellulars. One or more 
short spurs may exist on the front pnrt of the basal })ortion of 
the hind wing; tliese are ealhsl ])raeeostal. The l)ranehes or 
terminal divisions of the nerviires should he ealled nervuh's ; tli(‘y 
are usually mentioned by the numhers shewn in tlie diagram 
(Fig. IGl, I.). In addition to this, it is only neeessary to re- 
member that num])er 2 is always assigiu'd to tlii‘ }»osterior division 
of the median nervure, the nervules hiGow tins ])eing all ealled 1, 
and distinguished by the addition of 
a, h, c when requisite. This course " r 

is nect‘ssary, b(‘cause if it W(*ni not 
adopted the corres[)ouding nervuh^s 

on the front and hind wings would V A 

])ear dilferent nund)ers. - W 

The use of this system of num- if*' 
b(‘rs for the iu‘rvuh‘s is luH-oming ^ 

general, and it answers fairly well 1 ^ 

for practical purposes. On tiie othm* / / // 

hand, extrenui discrepancy exists as / / / 

to the nomenclature of the nervur(‘S 

and nervules, and there are alm<>st as 

„ia„j a» th.Tc r'",,,,.’'};, ^ 

The normal number of nervuh's B, liin*! win^s. if/, 1 //, \>\ n/, 

. aLi ^ • -till »» liMuT inaixiiial iicrviircs ; 2, lower* 

iH, on the ii-ont wing, 1 1 , + I <.r sMi„-,..st.i 

inner marginal, and (jii the hind <»<' i‘j, .subcostal of 

^ . •II front wiiij^ ; c, “.stalk” of ,S ainl 

wing , + J or u inner inarginal. Jn ,, . y, f,.,.,,,,),,,,. ; r, niinm nlui., ; 
the aberrant moths of the genus ..f 

. , . . wing. 

Castnia the nervuration is unusually 

complex and irregular (Fig. 1G2), and an analogous condition 
occurs in our common (loat-nioth (Oo.s.sv/.s* liyni perdu). In 
Hepicdus and Micropteryx (the jugate moths of Comstock) the 
hind wings are less dissimilar in lunvuration from the front 
wdngs than they are in other Le]>idoptera.^ 

Internal Anatomy. “ — The alimentary canal extends as a long. 


^ Tlie .structure and develojrnient of .scales and nervures is dealt with a.s part of 
the brief .study of the development of the wing, on p. ;}29, etc. 

^ The internal anatomy of Lepic^rptera has not been extensively studied. Fur 
information refer to Dufour, C.R. Ac. rnriny xxxiv. 18,'>2, p. 748 ; Scudder, Butt, 
Kcw England, i. 1889, p. 47 ; Minot and Burges.s, Fuurtk Jicj). U. S. Ento/u. Comm. 
1885, p. 53. 
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slender oesophagns tlirough tlie length of tlie thorax, dilating when 
it readies the alxlomen to form a tubular stoinaeli ; liefore this 
it is soniewliat enlarged to form an indistinct crop, and gives off 
a large divm'ticulum usually called a sucking stomach. According 
to lUirgess, this structure does not possess tlie function ascrilied 
to it l)y this name, and he tei'ins it a food-reservoir. The Mal- 
})ig]iian tubes are six in nuniher, three on each side, and eacli set 
of tliree unite to form a common tul)e opening into the posterior 
(‘xlremity of tlie stomach ; liehind them tlie alimentiiry canal 
continues in the form of a slender, tortuous intestine, expanding 



Fe:. 16 ‘V — Internal aiiaiotny of Lepidoptera. Secticni of the body of a feinalo laittertly, 
Aiiosid j/((\c{/)pi(s. (After Scinhler.) The jmrtiou to tlie hd't of the vertical line 
more nia,i,milied. 1. 11. Ill, thora(‘ie segments; 1-0, ahilominal segments; </, 
antenna ; o, anus ; aortal clianiher ; etc., ab<lominal ganglia ; 
aeeessory glands ; <((>, aorta ; /o’, brain ; e, colon ; copulatory pouch ; c.c', 

coxae ; fr. food-reservoir ; subocsophageal ganglion ; h, ilorsal vessel ; i, 
intestine ; Ini, area lilled by wing muscles ; /.or, ovary, or egg-tubes of left side ; 
iiii\ Maljhghian tube (the two others of the right side cut a-way, exccjit small jifir- 
tions) ; ui.i\ maxilla ; <*, oviduct ; («», its oritice ; ae, oesophagus ; or.c, end of left 
ovary ; />, labial jialji ; />h, jiharynx ; /’.or, terminal parts of right ovarian tubes, 
turned to one side, after the tubes have been cut away ; sv/, salivary duet : s///, 
salivary gland ; sp, spcrmathcca ; sf., .stomach ; /'/, thoracic ganglia ; /•, copulatory 
orifice. 

at the extremity of tlie liody to form a riictum. Tlie dorsal or 
cireulatory vessel commenees near the posterior extremity of the 
body, hut ill the front part of the alKloiiieii is detlexed to pass 
under the great phragma into the thorax, where it rises abruptly 
to the dorsal wall, hut is again abruptly detlexed, forming a loop, 
and is tlien prolonged above the oesophagus into the head : at 
the summit of the thoracic loop there may be a dilatation called 
the aortal chamber. The supra- and infra-oesophageal ganglia 
are consolidated into a mass pierced by the oesophagus : there is 
a minute frontal ganglion ; the vei>iral chain consists of three 
•much approximated thoracic ganglia and four abdominal ganglia 
separated from the thoracic by a long interval. 
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The fluile sexual organs consist of the two testes placed in a 
conunon capsule, from wliich proceed a pair of contiguous vasa 
deferentia (ililated soon after their origin to form tlie vesicidae 
seminales) ; into eacli vas there opens a long, tubular gland ; the 
two vasa subseqiuuitly unite to form a long, coiled, ejaculatory 
duct. It is in the structure of tlu* female sexual organs that the 
most remarkable of the anatomical characters of Li‘])idoptera is 
found, there being two external sexual orifices. TIu* imago has, 
ill the great majority of cases, four egg-tuhes in each ovaiy ; the 
])air of oviducts proceeding from them unite to form a single un- 
paired (azygos) oviduct which terminates by an orifice (piite at 
the posterior extremity of the body. There is a sac, tlie bursa 
copulatrix or copulatory pouch, which is ]>rolong(‘d in a tubular 
manner, to open externally on the eighth vcoitral ])late : a tul>e, 
the seminal duct, connects the bursa with tlie oviduct, and on this 
tube thei’e may be a dilatation — the spermatheca. besides these 
structures two sets ot accessory glands ojien into the oviduct, an 
unpaired gland, and a pair of glands. The di'velopiiKMit of these 
structuriss has been described by Hatchett Jac kson,^ and (*xhil>its 
some very interesting features. The exact functions of the bursa 
copulatrix and of the other structures ar(‘ liy no m(*ans ch'Jir. 
According to lliley,“ the spermatheca in J^ronnhd contjiins some 
curious I’adiate bodies, and Godman and Salvin descrilie some- 
thing of the same sort as existing in liutterflies. Several vnria- 
tions in the details of th(3 structure of these remarkalily c,om[>lex 
tiassages have been descrilied, and the various ducts are soiins 
times 1 ‘endered more com])lex by diverticula attached to them. 
Some noteworthy diversities in the main anatomical fixtures 
exist. According to Cholodkovsky, there is lint one sexual 
aperture — the posterior one — in Nematoia indallicu>i ; while, 
according to Brandt, the number of egg-tubes in a few' cases 
exceeds the normal — four — being in ^rsia seal is fourteen. 
In Nematois vietaUicvs there is individual variation, the numlier 
of tubes varying from twelve to twenty. 

The egg has lieen more extensively studied in T.epidoptera 
than in any other Order of Insects. It displays great variety: 
we meet with elongate forms (Fig. 104) and flat forms like 
buttons, while in Liinitrodes^ (Fig. 83, Vol. V.) the egg is a 


VOL. VI 


^ Tr. Linn. Soc. London (2), v. 1890, p. 143. 
2 P. ent. Soc. IVashiwjtonf ii. 1892, p. 305. 
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transparent scale of somewhat inconstant outline. Some are 
coloured and mottled somewliat after the fashion of hirds’-eggs ; 
this is tlie case with some eggs of Lasiocampidae and Liparidae ; in 
some the sculpture of tlie egg-shell is of the most elaborate char- 
acter (Figs. 77, 78, Yol. Y.). Tlie egg-shell or chorion is, accord- 
ing to Korschelt ^ and others, a cuticular product of the epithelium 
of the egg-chambers of tlie ovaries. Tlie number of eggs deposited 
by an individual diifers greatly in diffeient species, and has lieen 
ascertained to be variable within certain limits in the same 
species. Speyer thought about 250 to be the average number 
of eggs deposited by an individual. Idie numlier in the case of 
Ajnirid crnt(U’(ji is l)elieved to be from GO to 100, and in some 
Hepiidm to be several thousands. The mode of deposition also 
dillers greatly; wGiere the eggs are very 
numerous they seem to be discharged almost 
at random in suitable spots; but moths such 
as Clisiocampu veifsiria fasten their eggs 
round the stems of the Ibod-plant in a very 
perfect and artistic manner. Jhitlertlies 
seem as a rule to prefer to oviposit by placing 
an egg liere and tliere rather than risk many 
in one situation ; but to this there are many 
conspicuous exceptions especially in tlie cases 
where the larvae live gregariously, as in the 
Yaiiessae. Some, moths cover the eggs with 
fur from their own body, which, in the case 
of certain of the Eggers (Lasiocampidae), 
Fig. 164.~-Egg of Orange- seeiiis to have a special supply for the pur- 
mnhtmiues, inagni- pose. ilie period that intervenes between 
lied, (t, Tlie egg of Jeiiositioii aiid hatching of the eggs varies 

natural size oil a stalk. ^ pi i mi 

from a few days to many montlis. Ihere 
seems to be, as a rule, comparatively little power of extending the 
period of latency beyond a single season ; though certain facts 
have been recorded that would lead us to believe that in 
Australia eggs may last over the proper time during a drought, 
And be hatched as soon as rain falls. 

Larva. — The young condition or larva of the Lepidopterous 
Insect is comirntnly called a caterpillar. It is a somewhat 
worm-like creature — in old English it ^Yas sometimes called 
^ Acta Ac. German, li. 1887, p. 238. 
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palmor-worm — and is composed of a head and thirteen divisions 
or segments of the body ; the first tliree of the latter are called 
thoracic, the other ten, abdominal segments; in nu^st calmjiillars 
the terminal two or three alHlominal segments are more or less 
run together, and the ninth may be vtuy small, so that the triu* 
number is indistinct. Tlie first three s(‘gments bear each, on 
either side, a short limb, ending in a curved spine ; the next 
two (or three or more) st‘gments are destituti' of legs, luit on 
some of the following divisions anol hm* kind of leg of a, mon^ 
ileshy character appears, while the body is ttnaninated l>y a pair 
<>f these thick l(‘gs of somewhat dillerent form. The front legs 
are usually called the true legs, tlie others ]>rol(‘gs, l)ut tliis latUu* 
designation is a most unfortunatci one, the term “pro’’ luung in 
mitoinology used to signify anterior; it is tlierelbri* l)(‘tter to 
call tlui three anterior pairs thoracic legs, and the otluu’s abdominal 
feet, distinguishing the hind ]>air of tlu'se latUu' as clas])(us. 
’fhere is, too, an unfortunate discri'paney amongst entomologists in 
their manner of counting the l)ody-segnients, sonu‘ count the land 
as the first si^gment, while others ap]>ly this term lo tlie lirst 
thoracic segment. Tlie latter is tin? more correct course', for, as 
the head is not a single s(*gment it should not be callial such in 
a terminology that affects to be morphologically exic-t, not siin])ly 
de.scriptive. The thoracic legs an? transv(‘rs(‘ly joint(*(l (Kig. lOo, 
1>), but this is not the case with the alxloiainal feet, which an*, 
usually armed l)eneMth with a circle, or with rows, of litth* hooks, 
'file thoracic legs are, in(l(‘[>endent of tln*ir form, of a. ditfer(‘nt 
nature from the abdominal, for thest? latter disap})ear subse([Ui‘ntly, 
while the former give rise to the legs of the imago. The number 
of thoracic legs is always six, except in a few cas(‘s wln*re thi'n* 
are none at all; the abdominal feet are much more variable, and 
exhibit so many distinctions that we cannot here attc'mpt to 
deal witli them. ]\[.\k)0ssens has given a concise and int(;n*st- 
ing account of this subject,^ and Speyer - a summary of the variety 
in nunilier and position. 

The anatomy of the larva is simple in comparison with that 
of the perfect Insect ; its main features will lie appreciated from 
Fig. IGo, from which it will be seen that the stomach is 
enormous, and the silk-vessejis are also very extensive. There 
are three sets of glands opening by canals on the head, viz. the 

^ Ann. Soc. cnt. France^ 1887, pj). 384'404, PI. 7. ‘ /s/ 5 , 1845, p. 835. 
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saliviuy glands proper, which open into the cavity of the luouth, 
one close to the base of eacli mandible; the silk-glands, which 
terminate ])y a conimon canal, continued externally as tlie spin- 
neret ; and the glands of Filip))i situate in the head itself, and 
0 ])ening into the ducts of the silk-glands, near their union 
into a common duct. It should be recollected that Fig. Ibo 
does not indicate all the details of the anatomy ; the muscular 
system, for instance, being entirely omitted, thougli there are 
an enormous numl)er of muscdes ; these however are not very 
complex, they l)eing mostly repetitions in tlu‘ successive seg- 
ments/ The mouth -parts are very different from those of the 



Fk;. 165. — A, Section of male caterpillar of A 7 iosi(t plexipjitis — muscular and tracheal 
sy.stenis and fat-hody not shown: I, jjio-, II, meso-, III, meta-thorax; 1-10, 
abdominal segments ; 6, suju'.a-oesojdiageal ganglion ; c, rectum ; d.c, dorsal vessel ; 

ganglia of ventral chain ; //, head ; i, intestine ; nt:i\ Malpigliian tube ; n.<\ 
nerve-cord of ventral chain ; ix', oesophagus ; .v, spinneret ; s.oxj, infra-oesojOiageal 
ganglion ; st, stomach ; ,v. r, silk-vessel ; /, testis. B, One of the jointed })rothoracic 
legs. C, An abdominal foot with its hooks. (After Sciidder and Burgess, mag- 
nification aliout f.) 

perfect lusect, intismuch tis the maxillae and labial palpi, whicli 
are the most remarkable structures of the imago, are small, and 
are differently constructed in the caterpilhir, while the mandibles, 
which are the largest organs of the caterpillar, disappear in the 
adult. The little organ by which the caterpillar exudes its silk 
is called a spinneret ; according to Packard it is a “ homologue 
of the hypopharyiix.” It is a more or less prominent point on 
the middle of the labium (Fig. 166,^) and sometimes forms a 
conspicuous spine projecting downwards. The eyes are ex- 
tremely imperfect organs, consisting merely of six, in some cases 

^ For anatomy of caterpillars refer to Lyoiinet’s famous work, TraiU anatomique 
de la chenille qui roiujc Jc hois de sauU, La Haye, 1762. 
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fewer, tniuspareiit, somewhat prominent, little spaees jdaeed on 
eaeh side of the lower part of the head; they are ealled “ocelli," 
])y Landois “ocelli eompositi." Tiuler eaeh of these external 
facets there are placed perei])ient 
structures, apparently very im})erf(‘ct 
functionally, the ea ter] )i liar’s si^ht 
heing of the poorest charaeterd The 
s})iracles of the eater])illar an^ nim* 
on (‘ach side, placed one on the lirst 
thoracic segment and one on (‘ach of 

the first eight abdominal s(‘gments ; ,, , , . . . , , 

^ . ti<3. !()<). l-rmit virw ol lu'.'id ol 

there are no true stigmata, on th(‘ .i cutirpiliur, witli Hm- jaw.s 
s(‘cond and third thoratdc segments. .ijx niU. i.ai.nini ; 

though traces of their rudiments or .x.dii ; e, jimxilla ; y. lini^ua ; . 7 , 
vestiges are sometimes visihhv . //, i.tinai j.aip. 

In the caterpillar there are no traces of tlie (‘Xtcrnal st'xual 
organs, so that the two sexes cannot he distinguish(‘d on sup(*r- 
ticial ins])(‘ction ; it was how(‘V(‘r long ago d(*monst rat(‘d hy 
Ilei’old“ that the ovaries and t(‘stes (‘xist in tlie youngest cater- 
pillars, and undergo a certain amount of growth and de\ (‘lopna'iit 
in the larval instars; tlie most im])ortant leatun^ of whidi is 
that the testes are originally se])arate hut suhsecpiently co!d(‘sc(‘ 
in the middle line of tlu^ hody, and l)ecom(‘, (‘iicloscd in a coninion 
ca]>side. In a few forms — especially of Li])aridae — f Lyniantriidae 
of modern authors) — tlie cat(‘rpillars arii said to In* of diffc.nint 
colours in tlie two sexes. Most of what is known on this ]>oint 
has been referred to hy Hatchett dackson.'^ 

The SiLK-oLANDS of L(‘])ido])tera, are of great interest from tlu^ 
physi()logical point of view, as well as from the fact that they 
have furnished for many ages one of the most beautiful of the 
adornments made use of by our own s])(‘ci(‘s. The se.rict(‘ria, or 
vessels that secrete silk, are of simple structure, and dilfer greatly 
in their size in the various forms of the Order ; th(*y soni(‘tini(xs 
become of great length ; in the Silk-worm each of the two 
vessels is nearly five times as long as the body, while in 
Bomhijx yaniarnai and others, even this is exceiaAed. They 

^ St'e Plateau, Bull. Ac. Bfhjique, |cv. 1888, p. 28 ; in o fereiicc to strueture of 
ocelli, Blanc, Tele du Bomhjx mnri . . . 1891, pp. 168, etc. ; and Landois in 
^citschr. wiss. Zool. xvi. 1866, p. 27= 

Ziiiv'ickchinijsycschichtc dcr Bchmfttcrlimjc, Ca.sscd, 1815. 

^ Tr. Linn. Soc, London^ Zool. 2nd Ser., v. 1890, j»p. 147, 148. 
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<n-ow with remarkable rapidity, l)eiMg in the young silk-worm 
only :i mm. long, in the adult 22 mm. Tlic inerease in weight is 
still more remarkalile ; when the silk-worm is thirty-one days old, 
the serieteria weigh only mgr., hut when the age is fifty days 
their weiglit has increased to 541 mgr., being then = ot the who e 
wei-dit of” the body. In the pupa tliey undergo a gradual atrophy, 
aiurinthe moth they are, according to Helm, no longer to l-e 
found, though eiirlier authors were of a contrary opinion. Ac- 
cording to Joseph," the silk-vessels begin to develop at an ex- 
tremely early age of the embryo, and are very difiereiit in their 
nature from the salivary glands, the former being derivatives of 
the external integument (ectoderm), while the salivary glands 
belong to the alimentary system. This view is to some extent con- 
firmed by the oliservations of (lilsoii as to the different maimer 
ill which these two sets of glands discdiarge their fnndioiis. 

The chief feature in the anatomy of the larva is the great 
size of the stomach. There is a very short oesophagus and crop ; 
the latter becomes enlarged, spreading out so as to form the 
stomach, a great .sac occupying the larger part of the body-cavity 
(Fig. 1(15). On the hinder end of this sac the Malpighian tubes 
open ; they are similar in their disposition to those of the imago , 
behind the stomaeh the canal expands into two successive, short 
dilatations, the first called an intestine, the second a rectum ; 
they are connected by very short isthmuses. The dorsal vessel 
is a simple, slender tube, extending from the eighth alidomnial 
segment to the head. The main nervous sydeiii consists ot 
supra- and infra -oesophageal ganglia, a small frontal gaiighon, 
and a ventral chain of eleven ganglia, three thoracic and eight 
abdominal, the last of these latter lieing double. The sexual 
organs are ipiite rudimentary, and the passages connected with 

them very incompletely developed. 

p^pa, The pupa, which is one of the most remarkalile ot 

the instars of an Insect’s life, attains its highest development in 
I^pidoptera. The Lepidopterous pupa is frecpiently called a “ chry- 
salis,” a term originally applied to certain metallic butterfly pupae. 
The T,epidopterous pupa differs from that of other Insects ni the 
fact that its outer skin forms a har'd shell, all the appendages o 


1 For information as to the structure and function of tlie silk-vessels, wfer O' 
Helm, ZcUschr. irm. ZmI. xxvi. 1876, p. 434; and Gilson, La Cellule, vi. • . 
p 2 Jahresber. Schlcsisch. Oes. Iviii. 1881, p. 116- 
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the body being glued together by an exudation so as to form a 
single continuous outer skin. This form of i)erfect pupa is calhul 
“ pupa obtecta.” The obteoted pupa is exhibited in various stages 
of perfection in tlie Lepidoptera ; the maximum of perfection is 
attained by the pupae of such buttertiies as are expos(‘d withoiit 
])rotection or concealment; on the other hand, we find in various 
small moths conditions of the pupa that do not diller in any 
marked manner from the pupae of Insects of otluu’ Ordms. 
^loreover, certain Coleoptera and Diptera exhibit obtected pupat‘ 
of a more or less perfect kind, llencii the pu])a obtecta is to be 
considered as a perfected condition that exists more frecpieiilly 
in the Lepidoptera than in other Orders. 

The pupa has no orifices to the alimentary canal or sexual 

Fk;. 1C 7. — Si'ctioii of 

leitiJilo inijm of 

.1 mtsid, 

a-4 .lays oia. 1, 

1)10-, II, IIIOSO-, 1 1 1, 

iiifta-tlionix ; l-H, 
abiloiiii nal 
imMits ; (/, anten- 
na CO; aortiil 

cliain])(*r ; 

alxloininal )^anf:lia ; 
«.///, accessory 
f^lamls ; aorta ; 
Ar, brain ; c, colon ; 

r/;, bursa copulatrix ; cc, cremaster ; first feninr ; //•, food-reservoir ; //, dorsal vessel ; 
/, part of intestine ; 7/<r, Malpigliiaii tul>e ; vlc, l>ase of maxilla ; oc, oesophagus ; ni\ ovary ; 
p/s pharynx; salivary duct; .s///, salivary gland ; stomach; f’, first tarsus; 
compound thoracic ganglion ; second and third tarsus.. (After Scudder. ) 

organs, but the respiratory openings are pervious. Tt has no 
means of locomotion, but it can move a certain numher of the 
posterior segments (the nuinber varialde ticcording to kind). In 
some cases it is provided with spines, “ adminicula,” ])y means of 
which, aided by the wriggling movements of the alxloininal seg- 
ments, considerable changes of position can l)e effected. The 
pupae of the genus Microiitcryx ajtparently use the legs fur 
locomotion, as do the pupae of Trichoptera. 

The study of the pupa of I^epidoptera is less advanced than 
that of the imago and larva, between which it is, in many jxjints 
of structure, intermediate.^ ffhe interior of the pupa contains a 

^ The student will find important information as to the varieties of external 
form of pupae in Dr. T. A. Chapman’s writings ; sfee especially Tr. cut. Soc. London^ 
1893, 1894, and 1896. 
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quantity of cream-like matter, including the results of histolysis 
— V)ut this, as well as the condition of the internal organs, differs 
much according to whether the change from the caterpillar to 
the moth is mucli or little advanced. 

Many pu])ae are protected hy cocoons. These are masses of silk 
— very various in form — disposed ]»y the caterpillar around itself 
during the last stage of its existence. Some of tliese cocoons are 
so perfect that tlie moth has consideral)le ditiiculty in escaping 
wlieii tlie metamorphosis is complete. Various devices are used 
for the purpose of emergence; the russ-motli excretes a corrosive 
Iluid, containing potassium hydroxide, and then protects itself 
from this hy retaining on tlie head while passing througli it a 
shield formed of a ))ortioii of the pupa-skin.^ jA‘pidopterous })U}iae 
usually liave the body terminated ])y a projection of very various 
and peculiar form called creimister.'' In certain eases tlu‘se 
projections are used for the suspension of the pupa., and are then 
frequently provided with hooks (Kig. 177, ( ■, 1 0- otlier cases 
the cremaster is fre([uently called the anal armature (Fig. 205, 11). 

The development of the wings 
of Lepidoptera has recently been 
much stiulied. It has been known 
since the time of Lyonnet, that 
the rudiments of the wings exist 
inside the body of the caterpillar 
when it is n(‘arly adult. Verson 
considers tliat he lias detected the 
rudiments in the silk-worm larva 
even before hatching, and he 
attributes their origin to a 
modification of form of those 
hypodermal cells that occupy 
the spots where the spiracles 
of the second and third thor- 
acic segments might be looked 
for. (It will be recollected that 
there are no spiracles on these 
two^thoracic segments in Lepi- 
dopterous larvae). . Goiiin has 
examined the wing-rudiments in the caterpillar, a few days old, of 
^ Latter, Tr. cut, Soc. London^ 1895, p. 399. 



Fig. 168. — Wing-nidiments of Pleris 
hrassicae. A, Ku<liMieiits of a wing 
before the lirst moult of the cater- 
pillar : ce, embryonic cells ; c/i, ex- 
ternal cuticle ; hypodermis ; o, 
opening of the invagination ; 
trachea. B, posterior wing-rudiment 
of full - grown caterpillar ; 5, semi- 
circular pad ; c, a bundle of the 
rolled tracheae ; e, envelope ; /, pedi- 
cel ; ir, trachea. (After Goniu.) 



VI 


DEVELOPMENT — WINGS NERVURES 


3^9 


Pirrls hntssicar} anil finds that the future wing is then indi- 
cated by a thickening and bagging inwards of the hy]H)dennis, 
and by some embryonic cells and a trachea in close relation with 
this mass (Kig. 1G8, A). The structure grows so as to form a. sac 
projecting to the interior of the body, connected witli the body- 
wall by a pedicel, and penetrated by a, trachea forming l)ranches 
consisting of rolled and cont<»rtcd small tracheae (Fig. 1 GS, !>}. 
If the l)ody-wall ]>e dissected olf the caterpillar immediatidy 
before putiation the wings appear in 
in Fig. IGO. This fact was known 
to the oldiu' entomologists, and gavi‘- 
rise, to tlie idea that the Imlterily 
could be detectiMl in a caterpillar by 
merely stripping off the, int(*gum(‘nt. 

The exact mode ]»y which the 
wings lu'ceme, external at the, time, 
of at)])earance of tlie chrysalis is not 
ascertained ; ])ut it would ap}»ear IVom 
(Toiiin’s observations that it is not 
])y a t'l'ocess of evagination, l)ut l)y 
d(‘struction of tin; hyt)o<l(‘rniis lying 
outside the wing. However this may 
be, it is well known that, when thi^ 
caterpillars skin is finally sh(‘d and 
the chrysalis appears, the wings are 
and soon become fastened down to the, l)ody by an exudation 
tliat hardens so as to form the sliell of tlie chrysalis. 

Scales and nervures.— Ikdbre tracing tla^ i’urtlu'r d(‘velo])- 
ment it will be well to discuss the structure of the, scales and 
uervures that form such important features in the, H‘pidopterous 
wing. 

If a section be made of the perfect wing ol a r>!pido})teron, 
it is found that the two layers or walls of the wing are firmly 
held together by material irregularly arranged, in a somewhat 
columnar manner. The thickness of the wing is much greater 
where the section cuts through a nervure (fig. 170, A). The 
uervures apparently diffej as to the stiaictures found in them. 
Spider observed in a nervure of TripJufrnd iirouvJm, a iKuly having 
in section a considerable diameter, that he considered to lie a 
^ BulU Soc. Vaudohe, xxx. 1894, No. 115. 


crum}iled form, as shown 


a a ' 



Fjc. 1»)0. — Anterior ]iart.s of iicntcr- 
of /'. Iinis.sicih\ tin* Pody- 
wall having luaMi dissoctfU oil', 
iiumodiati'ly ladorf impalion. 
< 1 , it.', Aiili'rior and jii»stcri<»r 
wiiij^s ; sf /, first spirai lo ; 
sccoinl ajid tliiiU leys. (Alter 
(ioidii.) 

Ir(‘c, external apjumdfiges, 
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trachea, and also a “ wing-rib ” and blood-cells. He remarks that 
even in nervines, perfectly formed as to their cbitinous parts, 
eitb(‘r wing-rib or trachea or both may be absent.^ Schiiifer - 
was nnalde to find any tracheae in the completed wings he 


examined, and lie states that the 
matrix of the tracheae and even 
their inner linings disappear. The 
wing-ribs were, however, found by 
him to be present (Fig. 170, A 
and ])). 

The scales that form so con- 
spicuous a feature in Lepidoptera 
exist in surprising profusion, and 



Fig. 170. — Structure of winp of imago. A, 
Transverse section of basal portion of wing 
[of Vanesm ?] containing a nervure ; c, 
cuticle ; fr, wing-ril) ; tj, wall of nervure 
(“ Oruiidnieinbran ”) ; //, liypodermis ; 
connecting columns : lumen of nervure ; B, 
section of a rib ; h, one of the cbitinous pro- 
jections ; stTn central rod. (After Schiiti'er.) 



Fig. 171. — Scales of male LepidopfcriL 
A, Scale from upper surl'ace of 
Everes comyntas ; B, from uj)})er 
surface of Pieris rapae ; C, Irom 
inner side of fold of inner margin 
of hind wing of Laertias jdtilenor ; 
D, one of the cover-scales from the 
costal androconium of Eudamvs 
jn'ofcns ; E, F, G, scales from andro- 
conium of Thorybes 2 >ylades. (After 
Scudder). 


are of the most varied forms. They may be briefly described 
as delicate, chitiiious bags ; in the completed state these bags 
are flattened, so as to bring the sitfes quite, or very nearly, 
together. Their colour is due to contained pigments, or to stria- 
tion of the exposed surfiice of the scale ; the latter condition 
^ Zeitschr. U'iss. ZooK liii. 1892, p. 623. - Zool. Jahrh. Anat. iii, 1889, p. 646. 
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giving rise to inetallic “ interfereiice-coloui's.” Tlu‘ walls of tlie 
scales are themselves, in some eases, tinteKl with pignuait. It is 
saiel that some of the scales ceaitain air, and that the glisltMiing 
whiteness of eewtain scale's is due to this. The exposed suifac'c e>f 
the scale usually dilfers from the 
surface that is ])ressed down on 
the wing in being delicately and 

regularly striated; the ee)lours || 

of the \ipper and uneler surfaces ^ 

of a scale may also be ([uite 
dilYcrent. Scales are essemtially 

of the nature of hairs, and all \ - ^ 

the transitions between hairs and 172. insertion of soales. A, 

true scales may 1)e found on the s<M>kct lioiaing tlio stalk in (iaih'na 

. , - I *1 iiii’l/oinil'i : B, iiisertion ol tin* si nk? 

wings ot certain J.et)idoptera that of phioms. i>, HaM*. of 

])jar both hairs and scales, e.g. scale ; /•, iioiam^ 

, wing. (Atter Spnler.) 

IthoHiia. It has been calculated 

that there are a million and a half of scales on the wings of an 
individual of the genus Morpho. Tla^ scales are arrangcMi on 
the wing in an overlapping planner, somewhat likf‘ shiU's on tin* 
roof of a house. Each scale has a short stalk, and is maintained 
in position liy the stalk fitting into a cavity in Ji projection ot 
the wing-membrane (Kig. 172). 

Androconia. — The males of numerous Imttertlies pos.sess 
scales peculiar in kind and various in arrangement. '1 hey may 
be either irregularly scattered over the wing, or they may torm 
very complex definite structures (Fig. 172>). Th(*y wme lormerly 
called “ plumules,” but Scudder has replaced this name by the 
better one, “ androconia.” The function ot the androconia is 
still obscure. An odour is believed to l>e connected with thmn. 
Thomas supposes ^ that these scales are hollow tidies in connec- 
tion with glands at their liases, and that matter seended by tla^ 
glands passes througli the scales and becomes ditfused. In 
nearly all Tx'pidoptera it is the male that seeks the female ; it 
therefore odorous scales were present in one sex only we Bhould 
have supyiosed that this would have been the female rather than 
the male. As, however, tfee reverse is the case, the function of 
the androconia is supposed to be that of charming the female. 
Scudder considers that the covering jiart of the androconial 
' Anur. Natural., xxvii. 1893, ]>. 1018. 
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structures is sometimes ornamental. As a rule, liowever, tlie 
“ l)ran(ls ’’ ot male Lepidoptera detract from their Ideality to 
f)ur eyes. 



Fi(}. 173. -A, seotioii of part of wing showing the coin])Iex androeonia of T/nmaos 

a Skipper hntterfly. The turning over of the costal margin of the wing is in this 
ease part of tlie arrangement, Upper covering-scales attached to the costal 
portion of the under surface of the wing ; h, edge of costal margin of the wing ; 
c, costal nervure with its scales ; (/, held of the wing next the costal nervnre, hearing 
stunted sciiles ; c, the androeonia proper, or male scales ; /, })osterior covering 
scales ; //, lumen of the costal nervure : B, a portion of the costal area fattened 
out ami seen from above ; lettering as before : C, section of androconium on the 
second nervure of A nji/n/n's paphia. (After Aurivillius.) 


licsumilig ouv consideration of the development of the wings, 
we may remark that the history of tlie clianges during the 
])upal state is still imperfect. P>y the changes of relative size 
of the thoracic segments the hind wing is brought to lie under 
tlie {interior one (^Le. between it and the body), so that in the 
newly formed pupa the arrangement is that shown in Fig. 174. 
The wings are two sacs filled with material surrounding peri- 
tracheiil spaces in which run tracheae. The subsequent history 
of the tracheae is very obscure, and cojitrary opinions liave been 
expressed as to their growth and disappearance. We have 
{illuded to the fact that in some nervures tracheae are present, 
while in others they are absent ; so that it is quite possible that 
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the histories of the foniiatieu of the iierviin‘s and of tlu'ir 
relation to traelieae are dilferent in various Lepidoptera. 'rids 
conelusion is rendered more ])ro]>ahlt‘ hy the statement (d’ Goin- 
stoek and Needham/ tliat in some Insects the “ ])eritraeheal 
spaces” tliat mark out the ]K)sition of 
tlie future nervures are destitute of 
tracheae. Gonin thinks tlie nervures 
are derived from the sheaths of the 
])eritraclieal spaces, and a r(‘vit‘W of all 
the facts suggests that the tracheae 
have only a secondary relation to the 
nervures, and that the view tliat a 
study of the popal tracheae may he 
looked on as a study of the* jire- 
liminary static of tlu* nervuri^s is not 
sulliciently exact. It is, how(‘V(*r, 
prohahUi that in Le])idoptera the 
pupal tracheae ^day an im})oitant 
though not a primary jiart in the 
formation of the nervures ; possi 
this may he hy setting iij) changes in 
the cells near them liy means of the 
air they sup])ly. Semper long ago 
discover(‘d hy])oderinal cylinders tra- 
V(‘rsed hy a string (Fig. 1^0, !>), 
placed near the tracheae* in the 
])uj)a.“ It appears prohahle that the “wing-rihs ’ lound in 
the nervures (Fig. 170, A J r and ]>; are*, the final state oi the'sc 
cylinders, hut the origin and import of the cylinelers are still 
unknown. 

The formation eA the scales of the wing commene*cs ve*i v 
early — apparently soon after the casting ot the larval skin 
though the completion of the se-ales and their pigmentation is 
elelayed to a late perioel of the pupal liie. The scales aie lornaal 
hy special cells of the hypodermis that are placed de(*.])er in the 
interior of the wing than the other hyiiodermal cells. F.ach 
scale is formed hy one cell, and protrudes through the o\ei- 
lying hypodermis; the imfiiilirane into which the scales are 
inserted is a sulisecptently developed structure, and the heautitul 
* Anicr. KaturaL, xxxii. 1898, p. 256. Zeitschr. vias. Zwl, viii. 1857, p. 326. 


Flu. 171. 'rr.'uisvorsi* section of 
j);irt ot‘ tin*, newly (lisclosctl 
clirysalis of i'U’vis hnissii'oi', 
showing' tin* {'ositi' ii ami ,v1nic- 
lure of tin* win^s, liaji).;inn 
iVoin OIK! snli* of tin; liody. 
tto, Anterior win^^ ; (</>, pos- 
terior win^ ; c, c, j>eritr(iclieal 
spaces ; f, f, tracheae. (After 
(jonin.) 
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articulation of the scale with the wing takes place by a (livision 
of the stalk of the scale where it is encompassed by the mem- 
brane. Semper was not able to show tliat the scale-forming 
cells are certainly hy})odermal cells, Init this has since been 
demonstratc.Hl by SchiifTer, who also shows that each of the cells 
contains an excretory vesicle. 

V(‘ry little is positively known as to the development of tlui 
colour in the wing-scales. It has been pointed out by Hopkins^ 
that in some cases tlie colours are of tlui nature of urates ; that 
is, of excretory matter of the kind that usUfilly ])asses from the 
body l)y direct channels, and in the case of Jjepidoptera, l)y the 
Malpighian tubes. Miss Newbigin suggests that tlie organic 
pigments used in scale -coloration will be found to be of two 



Fi( 4. I?;').— Early condition of scales and nervures. (After Semper.) A, Section of 
portion of wing of pnpa of c pinastri ; rr, basal membrane with trachea 

lieneath it ; c, scale-forming cell ; <U early state of a scale ; c, more advanced 
stages ; /, hypodermal cells. B, part of a cellular cylinder that excretes tlie 
nerviire [or more probably the rib or Kippe” of Schiitfer ; cf. Fig. 170, B] ; h. 
epitheliai [hypodennalj ceils ; a, central string [supposed by Semper to be a nerve]. 

kinds, urates and melanins, the urates being derivatives from nitro- 
genous, the melanins from carbonaceous, matters." Marchal, who 
lias devoted a great deal of attention to the study of the Mal])i- 
ghian tubes, informs us that the subdermal pigments of cater- 
pillars are fretpiently in large part deposits of urates, and he is 
of opinion that, the function of the Malpighian tubes being 
arrested at certain periods of the metamorphosis, elimination of 
the matter they separate when functionally active then takes 
place in a variety of other ways.® A similar condition as to 
the melanin-pigments and the respiratory functions appears also 

1 Phil Trans. 186 B, 1896, No. 15. Natural Science, viii. 1896, p. 94. 

^ Bull Soc. ent. France, 1896, p. 257. 
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probable. The scales when first formed are ])allid, and tlie ]>hysi- 
ology of their pigmentation is not fully ascertained ; it is, liow- 
ever, known that when the scales are ])allid the hypodermis is 
eitlier pigmented or in close contact witli pignuuitary matter, 
and that as the scales become coloured this pigmentation of tlu‘ 
hypodermis diminishes ; so that it is clear tliat the colour of 
the scales is obtained from matter in the interior of the de.velo})- 
ing wing, and })rol>ably by the agency of tlu‘ liyi)odermis. 

Tlu^ pattern on the wings of i>‘])idoptera is fornuul before 
the emergence from the tmpa. In tlu^ Tortoiseshell butterlly, 
according to Schiiffer, it commenc(\s to ap])car about the nintli 
day of the pupal life, and the ]»atterii is com])lt‘ted about tbe 
eleventh or twelfth day. He also statt‘s tliat the pi'oc(‘ss varies 
in its rajiidity, and this, he thinks, may dc])cnd on the previous 
condition of the larva. According to Ihickell the ])upa of 
Xemeohuf.'i //(cuKt is sulliciently traus)>aritnt to allow tla* develo])- 
meut of the colour of the imago to be watched. He says that 
the coloration occurred first in front; that its (‘iitire production 
occupied less than twenty-four hours, and only commeneiMl about 
forty-eight hours before the imago emergeii.^ \Vhen tin*, butUu*- 
lly leaves the pu])al skin the wings are soft, crumjiled sacs, of 
compjiratively small size, l)ut, as everyone kn(>ws, they rapidly 
expand and become rigid; the ])hysiology of this ])rocess is 
a[)parently still unknown. 

A great deal of evidence, both dir(‘ct and in(lir(‘ct, has 
accumulated showing that the organisation ol many L(*])ido]»lcra 
is excessively sensitive, so that slight changes ol condition ])!•()- 
duce remarkable results; and it has also b(‘en shown that in tlui 
early part of the life this sensitiveness is es])ccially griiat at the 
period of eedysis. Numerous butteiilies juoduce more than one 
generation a year, and sometimes the generations are so dilllnent 
that they have passed current with entomologists as distinct 
species. The phenomena of this characUu’ are styhal “ s(*asonal 
variations” or “seasonal dimorphism.” It has, how(*ver, l)een 
shown that, by careful management, tlie eggs of a gcaieration (say 
form a) may be made to produce form ((, whereas in the usual 
course of nature they would produce form h. X very remarkalde 
condition is exhibited l)y thfj North American FirpUio ajuj:. There 
are three forms of the species, known as F. ajax, F . telanioiiides, 

^ Eat. llecordy vi. 1895, p. 258. 
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and P. riuvrcellus. It is uncertain liovv many generations tliere 
may be in one year of tliis species, Jis tlie lengtli of tlie life- 
cycle varies greatly according to circumstances. But in West 
Yirginia all tlie buttertiies of this species that emerge from the 
chrysalis lie fore the middle of April are the form marc dins ; 
those jiroduced between the middle of April and the end of ^lay 
arc^ tdamoiddcs ; while those that appear after this are ajac:, 
P. tclfunonidcs is not, liowever, the olfspring oi marcellus, for lioth 
forms emerge from pupae tliat have passed through the winter 
(and are tlie offspring of ajax), those that emerge early being 
iiiarcdliis, those that appear later tdamonides. 

In various parts of Asia and Africa the butterflies produced 
during the wet season difler more or less markedly from those of 
tlie same species produced during the dry season. These are 
called “ wet ” and dry season ” forms. Their aetiology lias not 
lieen investigated, this discovery being comparatively recent. 

Turning to the early life we And that some larvae vary in 
colour, and tliat this variation is sometimes of a definiti^ char- 
acter, the larva lieing one of two diiferent colours— green or 
lirowii. In other cases the variation of the species is l(‘ss 
definitely dimorphic, a considerable range of variation being 
exhiliited by the species. In tracing the life-histories of Lepi- 
dopterous larvae it is not rare to And sjiecies in which the larva 
abruptly changes its form and colour in the middle of its life, 
and so completely that no one would believe the identity of the 
individual in the two successive conditions had it not been 
shown liy direct oliservation ; in tliese cases the change in 
appearance is usually associated with a change in haliits, the 
larva being, jierhaps, a miner in leaves in its Arst stages, and an 
external feiider subseipiently. In the case of the larval variation 
we liave alluded to above, it is understood that there is no 
marked change of habits. I^o niton has shown ^ that it is not 
infrerpient for some of these latter kinds of variable larvae to 
chaime colour duriim life, and he considers that lii»ht or conditions 
of illumination, that he speaks of as “ phytoscopic,” are the in- 
ducing causes. Great difference is, however, exhilated according 
to species, some variable species not being so amenable to these 
influences as others are. In dimorphic forms the change was 
observed to take place at a moult, the larva changing its skin 

^ Trans, ent. Soc. London, 1892, p. 293, etc. 
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and ii])poaring of another eolonv. In sonu‘ eases tlie result of 
the change was to bring the colour of th(‘ lai’va into harmony 
with its surroundings, but in otluu's it was not so. During tlu‘ 
final stage many larvae are susct‘])tihlc, th(‘ ic'sult lu'ing mad(‘. 
evident only when the \)\\\yd is disclosed. X'ariahly ((‘lourt'd 
pui)ae of certain species of hutteiHit‘s have long hcen known, and 
it has been shown that sonu‘ of tla^ varicti(‘s can he induced by 
changing the surroundings. The n^sult of tin* (-hanges is in 
certain cases corres]K)ndence between tlu* colour c)f the individual 
and its surroundings. Tn the case of other sp(H'i(‘s having ])Uj)a(‘ 
of variable colour, the colour of th(‘ )»upa is without rc'lation to, 
or harmony with, the surroundings. 

Kxpcu’iments have been mad(i on ])upa(' by IMcri'iliidd and 
others, witli the result of showing that by changr's of tcmjxu’a-. 
tiu'c ap])lied at certain moments sona'. of t lu‘ colours or iiiarks of 
tlie huttertly that will emerge can he altcriMl. 

It is found that in certain hu'alit-ii's the colour of vai’ious 
kinds of huttertlii'S more or less iigf(H‘s, whil(‘. it ditlers irom 
that of the same butterflies found in other loc;ditit‘s. Thus 
AVcir s])eaks of a duskin(‘ss common to vari»»us ]>utt(*rlli('s in 
da\<i, and calls it “phaeism’' ; and Dates states that in tla* Amazon 
valley numerous species of hutt(*rlli(‘s vaiy in a similar manner, 
as regards colour, in a locality. This ])lienomenon is now calle<l 
“ homoeocliromatism,’’ and is su])posecl to 1m* due t«) t in* elleet. ot 

• local conditions on a susceptible oiganisation, tliougli thcrcj is no 
e\])erimental evidence of this. 

Mimicry. — There are many cases in L(*]>idoptera. oi s])(‘cies 
tlial de[)art Jiiore or less strongly in app(*arance irom thosi* h)rms 
U) which they are considennl to he alli(*d, an<l at the saiiKi tina*- 
resemble iiiori; or less closely species to which th(*y ai’c, l(*ss allie(l. 
This phenomenon is called mimicry.' ksually tin* res(*mhling 
iorms are actually associaUal during lite. Dates, who »)hserved 
this phenomenon in the Amazon valley, thought that it might 
he accounted for by the advantage resulting to tlie exceiitionally 
coloured forms from the rcsemhlance ; “ it h(‘ing assumed that 
tliese were unprotected, wliile the forms they resemliled were 

^ The term iiiiiiiicry i.s soinetinies used in a wider seii.ve ; Itut we tliiiik it better 
to limit it to its original meaning. The word is a most unlortunatc one, Ijeing 

• Rail inad(‘(]uate and inaccurate. 

“ Trcnis. Linn. ^'oc. xxiii. 1862, p. 507. 
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believed to l)e specially protected by nauseous odours or taste. 
It was, ill fact, thought that the destroying enemies were 
deceived liy tlui resemblance into supposing that tlie forms that 
were in reality edible were inedible. This suliject lias lieeii 
greatly discussed, and in the course of tlie discussion numerous 
cases tliat could not lie accounted for liy Bates’s liypothesis have 
been revea,led. One of tliese is the fact that resemblances of the 
kind alluded to very fre([uently occur amongst inedible forms. 
This also has been thought to be accounted for l)y a supposed 
advantage to the Insects; it being avgued that a certain num])er 
ot ‘‘ ])rot(K'tol ” forms are destroyed by enemies the instincts of 
whicli axe faulty, and which then'fore always reipiire to learn by 
individual expeimuice that a certain sort of colour is associated 
with a nasty taste. The next step of the argument is that it 
will lie an adva,ntag(‘. to a protecUnl liutterHy to form part of 
a large association of forms having one coloration, because 
the ignorant enemies will more easily h‘arn the association of a 
CAU’tain form of coloration with nastiness; mortioveu’ such destruc- 
tion as does occur will lie distributed over a larger numlnu' of 
speci(\s, so that each 8p(M*ies of a large, similarly coloured, inedible 
association will liave a less nundier of its individuals destroyed. 
It is scarcely a matter for surprise that many naturalists are 
very sciiptical as to these explanations; especially as tlie plieiio- 
mena ai'c siqiposixl to have occnirred in the past, so that they 
cannot be directly verilied or disjiroved. It has not, howevei’, 
been found, as a matter of fact, that even unprotected butterllii's 
are mudi destroyed in the perfect state by birds. MoriHiver, in 
endeavourhig to realise the steps of the process of development 
of the resemblance, we meet with the difliculty that the amount 
of resemblance to the model that is assumed to lie efiicient at 
due step of the development, and to bring safety, is at the next 
step supposed to be inetlicient and to involve destruction. In 
other \vords, while analysis of the explanation shows that it 
postulates a peculiar and well-directed discriminative power, 
and a persistent selection on tlie part of the birds, observation 
leads to the belief that birds have been but little concerned in 
the matter. If we add to this that there is no sufheient evidence 
that the species now similar were ever dissimilar (as it is sup- 
posed they were by the advocates of the hypothesis), we think 
it is clear that the explanation from our point of view is of but 
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little importance/ The comparatively .simple, hypotlietical 
(‘X})lanation, originally pronnilgatial l)y Hates, is sonu‘times called 
Hatesian mimiciy ; while the “ inedihle association ” hypothi‘sis 
is termed IVtiillerian mimicry. 

There is one branch of the subject of mimicry that we think 
of great interest. This is the n'semhlaneci between Insivts of 
different Orders; or between Insects of the sanu'. Ordi'r, hut be- 
longing to groups that are essmitially different in form and 
a})|)earance. It is not infr(‘([U(‘nt for beidles to ri‘si‘mbh‘ llynien- 
optera., ami it is still more fre([ueid; for He])iilo])tera to n*sembl(! 
Hynieno])t(Ta, and that not only in colour and form, hut also in 
movements and attitude. Druee says: “ Many of llu^ sjuu-ies of 
Zygaenidae are the most wonderful of all t he moths ; in soiiu' 
('ases they so closely resmnhle IlynuMioptera, that at lirst sight it 
is almost impossible to (h;termine to whidi ()rder they iH‘long.” “ 
W. Midler says: “Tlu‘, little J.i‘pido])tm‘a of tlu' family ( llaucopidcs, 
that are so like certain was])s as to eomphdcly dceiuve us, hav(‘- 
wlu‘u alive exactly the same maiimn- of holding th(‘ir wings, tli(‘ 
same resth‘ss movements, tlie sanii! irri'gular lliglit as a, was)).’’*^ 
S(‘itz and others record a (‘a,se in which a Ihazilian 
(‘xai'tly r(*s(md)les a humming-l)ird, in coniganv with wliieli it 
(lies; and the same naturalist also tells us ' of a Ski)>|)er buttia'lly 
that greatly resmiibhxs a grasshojipm* of tla‘ genus TcHix, and that 
moreover makes movements like- th(‘. jum])ing of grassho])])ers. 
In most of tliese cases the pi’oliabilit i(‘s ol' oitluvr oiiginal 
similarity, arr(*sted evolution, or tlui action of simil:ir conditions 
are excluded : and tlie hypotlu'sis of the. inlluem-e, ]>y some means 
or other, of one organism on anoth(‘r is strongly sugg(*sted. 

The classification of Le]udoptma was said hy Latreille a 
century ago to b(i a reproach to entomologists. Sima* that time 
an enormous number of lujw species and gcnora, liavt*. liceii 
described, but only recently has much advance been mad(*. in 

’ A .sninniary of the cliief as])eets of ([UcsLion is eontaiiHMl in Ih-ddard’s 
Animal Culoratlon, Tjondoii, 1892. Aii aeeoiiiit ol’tlic su}»jeet with iiiiiinTous illus- 
ti'ations lias been given hy TIaase, “ Untersuoliungni iihi r dii; Miiiiiery,” JUhl. 

in. 1893, Hcd’t viii. Tho.se who wish to see the ease as stated hy an advocate 
uiay reter to Professor Poiilton’s work, l^hc Culaiira vf Aimnah (International 
‘"^eieiitilic Series), Ixviii. London, 1890. 

P. Zuol. Sue. Lomlo/i, 1883, p. 372. 

^ Kasnvjs, xi.v. 1886, p. 353. The Insects alluded to hy lioth these naturalists 
are now, we helieve, jdaeed in the Family Synt<nnidae see [•. 388^. 

^ son. cut. Zeif. li. 1891, p. 2G4 ; and Ivi. 1895, p. 231. 
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the way of iiiiprovcmeut of classification. The progress made 
lias hemi limited to a better comprehension and definition of the 
families. The nervnration of tlie wings is the character most 
in Yogue for this purpose. As regards the larger groups, and 
riiylogeny, there is a general opinion prevalent to the effect that 
Micropterygidae, Erioce})halidae aiul Ifepialidae im) in a com- 
paratively primitive condition, liiit as to the relations of these 
fjimilies one with the other, or with other Lepidoptera, there is a 
wide difference of o})inion. 

The primary divisions of the family most often met with in 
literadure are: — either lUiopalocera ( butterllies) and lletero- 




Fie. Clul)S of Imtternies' 

ruiteiniat*. Teriiiiiiiil portions 
of antenna of, 1, l*ieris braft- 
sicitr ; 2 , Stif.i: in/cntah's ; 15 , 
llestia ifim (sub-family Dan- 
aides) ; 4, Knilidunn 
and 5, f ((Hunts 

(TTesperiidae). (After Sebatz 
and Scudder.) 


cera ( = moths) ; or Macrolepidoptera and ]\ricrolepidoptera ; 
tlie Macrolepidopterti including tlie butterflies and large moths, 
the ^licrolepidoptera being limited to the faiiiilitts Tiiieidae 
(now itself in process of division into nuiiierous hiniilies) and 
Tortrieidae ; some entomologists including also Tyrcilidae, Ttero- 
phoridae and Orneodidae in Alicrolepidoptera. The division of all 
Lepidoptera into two seritbs is merely a tianporary device necessi- 
tated by imperfect acrpiainttince with morphology. The division 
into Macro- and Micro- lepidoptera is entirely unscientific. 


Series 1. lihojxilocem or Butterllies. — ■ Antennae knol;)l)e(l at ’ tlu‘, tip or 
tliickeiKid a little before the tip, without pectinations, })rojectiii^^ 
processes, or consp)icuous arrangenients of cilia. Hind wings with- 
out a frenulum, but with the costal nervure strongly curved at the 
base (Fig. 161, II, B). 

Series II. HdertKcni or Moths. — Antennae various in form, only rankly 
knobl)ed at the tip, and in such wises a frenulum present. In the 
large majority a frenulum is ])resent, and the costal nervure. of tlm 
hind-wing is, either but little arched at the base (as in Fig. 161 . 
I, B) or it has a large area between it and the front margin : 
l)ut in certain families the hind wing is formed much as in 
Rhopalocera. 
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It maybe inlerred from these tliat the ilisline- 

tiou betweiai the two siih-Orders is neither sliaiplv di'limnl nor of 
great importanee. Tlie elnb of the anlmina of tlie Uhopalorera 
exhibits eonsiderabh‘ variety in form (Fig. Ihit Imllit's 

are as a rule diurnal in their aetivity and moths nocturnal ; but 
in the tropics tlu*re are iiunnu’ous Ib'teroccu'a that ari' diurnal, 
and iiiany of these resemble butteiilies not only in ('olour but 
evmi ill the sluqies of their wings. 


Series I. Rhopalocera. Butterflies. 

Classification and Families of Butterflies. — Although 
coiisidiu'ahle unanimity exists as to tht‘ natural groups oi‘ butler-> 
lli(*s, there is much diversity of opinion as to what divisions are 
of (Mpiivahuit value— sonH‘ tri^ating as sub-f;imilics giiuips that 
ollau's call families- and as to the way th(‘ raniilics should he 
('ombiiu'd. ddiere is, h(wvev(‘r, ;i genmul agnsmamt that lht‘ 
I li‘S[)eri idae are th(‘ most distinct of tla; I’amilic's, and I*], luuitcr 
consid(*rs tluun a distinct sub-Order with t iie naiia' ( Irypoi-cra." 

Four categori(‘S may )>e I'cadily distiiiguishc<l, as Ibllows, 
\lz.: - 

1. 41u; laajoi'ity Imltcrtlics ; liavingtlu' iirsi jtair of legs inoiv oi' less st rik- 

iiigly diH'cnaU fonn llic other jtaii-s ; iVr(|Urnilv vei v luacli Miiallcr 
and not us(*(l as legs ; wln.-n intt v«tv small, then <litl'i*iijig aeeordiiig 
to sex of the same, species, being smallei' in tin* male than in 
the female; the ]tart most ])ecnliai- is tlie taisns, which is modiiied 
ill various manmu's, hut in the males (»f tliis great series is always 
destitute (d its natiual form of a suece>.vinn (/f simph' Ji»inls li\’e in 
nuniher. There is no ])ad on the IVonI tihia. 

Fain. NYMruALiDAi:, I']kvcinii)Ai;, Io'caknidak. 
[The ilislinclifins between these thi-ee families an* ibnnd in the 
amount an<l kind of the aborti<in of (lie front legs; lor 
defnutioii refer to the heading «)f eaeli of (he familie,>.| 

2. Ihe front legs are in general foiin like the other ]»airs ; theii- tibiae 

havt' no ])ads; the claws of all the feet aie hi (id, and there is an 
empodiuin in connection with them. Fam. Fikkidak. 


^ For an account of the antenme of buttcrflic.s, see Jordan, Xnr. ZooL v. ISirS, 
I'P- JM-41a. 

ITaasc lir.st proposed the nain% Netroeera {I^ciifschc rut, Zn'f. Lrp, iv. 1801, 
P* 1) for Hesperiidae, as a division distinct from all other huttei llir-s ; Karseli 
replaced the name in the following year by Giyi;oeera, hecaiise XHrvccra is the 
name of a genus. 
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3. Tli(i froTit logs ai'p like tlio, otlier ])airs ; tlicir til)iMo liowevor 

])a(ls ; claws arc large, not Inlid, and then* is no empodium ; 
tlie inctanotnm is coiuplctely expost‘d at the Pase of llie abdomen. 

]bim. Papjmonidak. 

4. The front legs are lik(‘ the other pairs ; their tibiae, howevtn* po.'^sess 

pads; the claws are small, toothed at tlie base, and then^ is an 
(‘inpoflinm ; the metanotuni is concealed l)y tlu'. prolonged and 
overhanging mesonotuni. Fain. Hespeuiidae. 

Tho reliitioiis lietweon tlie families Eiycinidae, Lyeaeiiidae, 
and Nymphalidae are very intimate. All these have the front 
legs more or less modified, and the distinctions between the 
families depiend almost entirely on generalisations as to these 
modifications. Tdiese facts have led Sendder to associate the 
Lyeaeiiidae <ind Erycinidae in one group, which lui terms 
“ Jliirales.” It is however dillicult to go so far and no farther; 
for the relations between Ixith divisions of Kiirales and the 
Nym])halidae are considerable. AVe shall subseipiently find that 
the genus TAhythea is by many retained as a separate family, 
chiefly becaaisii it is dilficult to decide whether it should be 
placed ill Erycinidae or in Nymplmlidae. Hence it is diflicult to 
see in this enormous complex of seven or eight thousand species 
more than a single great Nymphalo-Lycaenid alliance. The 
forms really cognate in the three families are however so few, 
and the number of species in the wliole is so very large, that it 
is a matter of great convenience in practice to keep tlie tliree 
families apart. It is suflicient for larger purposes to bear in 
mind their intimate connexions. 

The rapilionidae and Tieridae are treated hy many as two 
sub-divisions of one group. But we liave not lieen al)le to find 
any justification for this in the existence of forms with connect- 
ing characters. Indeed it would, from this point of view, 
apipear that the ITeridae are more closidy (‘onnected with the 
Lyeaeiiidae and Erycinidae than they are with ra])ilionidae ; 
in one important character, the absence of the pad of the front 
tibia, the Nymphalo-Lycaenids and the Pierids agree. It lias 
also been frequently suggested that the I\apilionidae (in the 
larger sense just mentioned) might be associated with the 
Hesperiidae. But no satisfactory links have been brought to 
light; and if one of the more lowly ^Hcvsperiids, such as ThanaoSy 
be compared with one of the lower Papilionidae, such as 
Parnassi'USy very little approximation can be perceived. 
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It appears, tlierelore, at juvseiit that ires])erii4ae, Tapi- 
lioiiidae, Iheridae, and tlie. Xymphalo- Lyeaenid eoinjdex are 
naturally distinet. Hut in the fellowinL;- review of tlu* tainilivs 
and sub-families of buttertlies, we shall, in aeeordanet' with the 
views of tlu^ majority of L(‘]udopterists, treat tlie Lyeatmidac* 
and Eryeinidac as families distinet from both Nym|)halidae and 
Iheridaed 

Tlie number of d(‘seri]ied speeies of buttm’llies is ]U’ol)al)ly 
aliout 14,000; but the list is at presmit tar from eom}di‘t(‘ ; 
tonus of the largest size and most striking apjiearanee being still 
oeeasionally discovered. Forty years ago tlui numlu'r known 
was not more than one-tiiird or oiu^-fonrth of what it is at 
])r(‘sent, and a crowd of novelties of th(‘ li'ss consjiiciious kinds is 
hrouglit to ligiit evmy year. Hence it is not t(»o much to antici- 
pat(‘- that 40,000, or even 40,000 forms may lie acMpiircd if 
entomologists continue to seek tlaan with tlie mithusiasm ami 
industry that have bemi manifested of late. On tlu' othi'r 
hand, the syiecies of llhopalocera scuaii to In* p(‘c\diarly liabh' to 
dimorjihic, to seasonal and to local variation ; so that it is 
j)ossi!)le. that ultimately the numbm* of trm*. species that is, 
forms that do not breed together actually or by means of inter- 
mediat(‘s, morphological or chronological — may have, to bi* (‘on- 
siderably reduced. 

In Hritain W(‘ have a list of only sixty-eight native butlm- 
lli(;‘s, and some even of these* an*, things of the past, while* nthrrs 
are only too certainly disap]>earing. \e*w /e*alaml is still 
poorer, possessing only eighteen ; and this nninber will prob- 
ably be liiit little increased by I’uture; discovciie*s. South 
America is the richest part <»f the. world, and \\'allac(‘ iiilV>rins ns 
that GOO species of hutteiilies (ould, forty ye'ars ago, be lenind 
in the environs of the city of Fara. 

Fam. 1. Nymphalidae.— '/Vo; front jndr if /^y.s nnirh. rK/nml 
in size in each ncx, their tareii in the male vath hut one joint, 

^ The literature of hutterllies lias hecoine extremely extensive. The |<ill(i\ving 
'vork.s contain information as to general ijuestions : 1, Semifler s Jaatcrjlun *>J 
hntjlaiid, a beautifully illustrate«l work completed in ISSU, and replete with 
interesting di.seussions. 2, Staudinger, Sehatz and K"her, AroOsWo; 7 <i<ff<ittrr, 
in three folio volumes (Fiirth. 18{:1K-1887), with illustrations of cxtuic butterflies 
and a detailed sketch of their characters. 8, Enzio Reuter, ‘‘Uber die Palpen 
der Rhopaloccren,” in Acta Soc. Sci. Fcnn. xxii. 1800, treating fully of classifica- 
tion and phylogeny. 
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thoiKfli in tlic female there are umudly Jive hut unthout any el a ms. 
Pupa suspended hy the tail so as to hany down freely. 
include ill this family several sub-families treated l)y some 
taxonomists as families; in tins respect we follow J>ates, wliose 
arrangement^ still remains the basis of buttertiy classilication. 
With this extension the iS^yniphalidae is the most ini])ortant of 
the families of butterlli(‘s, and includes upwards of 230 genera, 
and between 4000 and 5000 species. There are eight sub- 
families. 

Tt is in iSrymphalida(‘. that the act of ])U])jition reaches its 
a,(mie of comj)lication and perfection ; the piipaii hang suspended 
by the tail, and the cremaster, that is the process at the end 

t of tlui body, bears highly- 
A developed hooks (Fig. 177, 

I (7 IFj. The variety in 

/'"I form of the chrysalids is 

A i humps or 

7 I 'it ^ fi'oni the body, making 

\ \l{m IP'Sect a fantastic 

\]t j i X \y[l| object ; the strange ap- 

A c B pearance is frequently in- 

Fio. 177. — Pupa of the Purple Emperor hutterHy, Croased by patches like 

Apatni'a iris. New Eor(*st. A, Lateral, B, 1 , i l 

dorsal aspect; C, enlarged view of cremaster Slhoi, ])la,ced Oil 

with tlie suspensory hook ; D, one hook still VarioUS ])arts of the body, 
moic cnhiT^td. believed that the 

term chrysalid was first suggested by these golden pupte. 
The Tiirple Enipenir, v'yv's, differs strikingly in the pupa- 

as well as in the larva- stage from all our other iSiym])halids ; it 
is of green colour, very l>roa-d along the sides, but narrow on 
tlie dorsal and ventral as])ects (Fig. 177). The skin of this 
pu])a is less hard tliaii usual, and the pupa seems to be of a 
very delicate constitution. The Purple Emperor, like some of 
the Satyrides as well as some of its more immediate congeners, 
hibernates in our climate as a partially grown laiA^i and passes 
consecpieiitly only a very brief period of its existence in the 
form of a pupa. 

Sub - Fam. 1. Danaides . — FroM winy icitli inner - m argin 

^ Journal of Entomohnju, i. 1862, p. 218 : for early instars of South American 
Nymphalidae see Muller, Zool. Jahrb. Syst. i. 1886, p. 417. 
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l(in) urrmre^ irifji, a fork at flir hto^ir. Cell of h 'md 

■tritu/ closed. Front foot of the female endiiKf In a eorn((fate 
knob. Caterpillars smootiu, prodded irifk a feir lonp jleshj/ pro- 
cesses. The elaws are iu a v.iriahle stat(‘, being soiiK'tinies simple, 
as in I’apilionidae, sonu^tinies witli an einpoilinin, a})|)arentlv ef 
an iinpmieet kiinl. Tlie J)anaides are usnally largi' Inserts witii 
an iniperfeel style of ornanu-nt and eolonr; tluA' liave a great 
deal of blaek or very dark sealing, and in sona^ Fnploea this 
is agreeably relieved by a violet or ])nrpk‘- suffusion, and tli(‘s(‘ 
are really line Inseets. Usually then' are^ large* j)ale* spaee-s, nl‘ 
some neutral indetinite tint, on wbieli blaek blotelu's are dis- 
tril)uted in a striking but inartistic nminu'r. In many of the 
spe'eies tlie markings are^ almost spe>t for spot I be*, same* on t he*. 
u]>per and under sieles. Abeeut se‘ven ge‘ne'ra and lldO spe'e ie's are 
reeogniseel. l)a,naiele‘s eieemr in all the* Nvarmm* pfarl.s ol' the* 
world, but are ine)st numerous in the*. Uaste'rn t.ropie's. In Imuoik* 
the* family is representi'd only by an Asiatic and African spe'cie's, 
LImneis eJi rysi ppus, that has extended its range to (Iree'ce. 
l)e*sides this anotbe'r s])e*eie*s, .d/ms/e. rdppns, t’r. (unfortunately 
also called I /OKS /e me nappe, \\\)., ii\u\ Canats arehipjais or e“\'(*n D. 
ph\rij}pns) has in the last twe) eer three*. d(*eade*s (‘xtendeal its 
range to various isLinds and distant loealitie‘s, concomitantly, it 
is lielieved, with au extension of the*, elistribution of its food-])lant, 
Aselepias. This Insect has seveu'al times be*en take*n in this 
country, and may probably be a natural immigrant. It is a 
common butterfly in North America, where it is esdle'd the. 
iMeeiiarcbd 

Some, at least, of tluj Daiiaieles are un])le‘asant to birds in 
odour or in taste, or both. Among tliem there*, occur, ace-ording 
te) Aloore “ and otliers, numerous cases of re*s(‘mblanc(* be*twe*e'n 
forms tliat are thus pre)t(‘cte‘d. It is ])e)ssil»le‘. that t-be; exlour 
anel taste are of some value to tlu*. Inse*cts;'^ as, ho\ve*ve‘r, butter- 
flies of any kind ayipear to bo but rarely attae‘k(*d in tlie imago- 
state by birds, and as their chief enemies are*. ])aiasitic Insirts 
that attack the larval instar, it is impossible to considei- this 
lu'otection of such prime importance to the species as many 
theorists assume it to be. 

’ This is the suV)ject of Scudder’s L ipi of a Biittcrjhj, 1893. 

“ 1\ Zool. Zoc. London, 1883, i». 205. 

^ Firm, J. Asiat. Sor. Bengal, Ixvi. 1890, p. 528 ; Ixvii. 1897, p. 213. 
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Sub-Fam. 2. Ithomiides. — Difft’ra from Dana ides hy the 
female front foot Jutriny a, true, thouyk somewhat abhrcriate 
tarsus. Tlie eater]nllers hare no louy j^roresses. Tlu^re lias boon 
coiisidorablo diUbroiioo of opinion m, 8 to this division of buttor- 
liios. It is tlio tainily Xootropidao of 8ohatz, tlio Moohanitidao 
ot lioi’g ; also tlio I)a,naioid lloliconiidao ” of sovoral ])rovions 
^vl■itol^s, oxoopt tliat Ituna and Lycorea do not boloiii^ boro 
l)iit to Danaidos. (lodnaui a,nd Salvin troat it as a group 
of tlui Danaid sul)-faniily. Tho Itlioiniidos aro peouliar to 
tropioal AiiKirica, whore some 20 or 30 gmiora and about 5 GO 

spooios have boon disoovorod. 
Tlioro is considora,l)le variety 
amongst tlioni. Itdiomia and 
Hymenitis are roniarka,l)le for tlie 
small area of tlioir wings, whioli 
l}oar romarkaldy few scales, these 
ornaimmts being in many oases 
limited to narrow l)ands along 
and a mark oxtmiding along tlio 
disoooolhdar iKirvuh'. Wallace says tlioy prefer tho sliades of 
the ioresb and ilit, almost inVisi])le, among the dark foliage. 
Many ot these species have the hind-wings differently veined 
in the two sex(is on tlie anterior ])a.rt, in connection with the 
existence in the male of peculiar line hairs, plax'ed m^ar the 
costal arid sulicostal veins. Tithorea and other forms arc;, how- 
even*, lieavily scaled insects of stronger build, their colours usuallv 
being black, tawny-red or brown, yellow, and white. In the 
sub-tam. 1 )anaides, according to Fritz Midler, the male has scent- 
tutts at the extremity of the abdomen, whereas in Ithomiides 
analogous striu'tures exist on tlie uY)])(;r side of the hind-wing. 
Ithomiides have various colour-resemlilances with members of 
the Heliconiides and Iheridae ; Tithorea has colour analogues in 
Heliconius, and Ithomia in Dismorphia (forinerly calhal 
Crowds of individuals of certain species of Ithomia are occasion- 
ally met with, and mixed with them there are found a small 


Frc!. l7S . — KJnimltt puHio. Brazil, 
the margins of the wings. 


number of examples of Dismorphia coloured like themselves. 
They are placed by Haase in his category of secondary models. 
Belt states that some Ithomiides areMistasteful to monkeys and 
spiders, but are destroyed by Fossorial llymenoptera, which use 
the butterllies as food for their young ; and he also says that 
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they are veiy ^va^y when the wasp is iu‘ar, and i is(‘ olT tlieir 
perelies into the air, as it aware that the wasp will not tluni 
endeavour to seize them. ‘‘Much intormation is’^iviMi about 
the liahits hy Tiates in the ])ap('r in which lu‘ lirst, ]U'opounded 
the “theory of mimiery.” ^ Tla^ larvai'- are said to livt‘ on 
Solanaeeae. 

The genus Ifamadryn:^ ])]a('ed ln'sonu‘ writers in Uanaides, 
hy others in Tthoniiides; and Haase has ]»ro})osi‘d to niak(‘ it^ the 
group “ ]^lla(*otropinae.” Tlu^ species are small, hlack and white 
Insects, somewhat liki^ Titn-ids. They art* apparently liai’dy 
Inst'cts, and are ahundant in ci‘rtain ])arts of tlu', Austi’o-Malay 
region. 

Sub-Fam. 3. Satyrides. — /V/yn’ ,s7/'e /////// yrrssrd srf, 

v'itJi JoiK), hIIJI' Fnnif ‘U'l friiinr nti y irlfji (nir 

or more of the nerrores sirol/rfi or htodde r~l ihe of t}\e hore of the 
V'iny. Cells of hoth> 'iritiys ehtsed. ( dterjolhf r tlnelost at the 
'^middle, the hiiul end of the body bijid. Payo (jeiiertdly snsjiended 
by the ei'einonter, '}rithont ylrth': bnt ,s*o//o7/ ///rs td'rrsf rod. Idds 
is a very extensive group, consisting of upwards (►!“ 1000 s])cci(‘s. 
Tht^ Insects Jire usually of small size, of various shades oi‘ hrown 
or greyish colours, with circular or ringetl marks on t-h(‘ undt'r 
sides of the wings. It is found all over tin* world, and is w(*Il 
re})reseuted in Euro])e; our .Mt^adow-hrowns, H(‘aths, and Mai hlt'd- 
whites, as well as the great genus Frebm. of t-la* highlands and 
mountains Itelonging to it. Most of tht^st*. Inst'cts liavt*. hut 
l’t*(d)le ttowers of llight, and rise l)Ut littki from tin*- surtace ot the 
ground. The caterpillars live on various grasst's. They are 
usually green or Itrown, destituh* of a.rmaturt*, and a, good deal 
like tlie caterpillars of Noctuid moths, hut tin* hind end ot tint 
l)ody is thinner and divided to form two coiiu'rs, whilti the IknuI 
is more or less free, or outstanding. Tht^ ])Upae arc of great 
interest, inasmuch as in a few (-ases they do not sus]iend them- 
selves in any way, 1 nit lie on tlie ground; sometimes in a vi*ry 
feehle cocoon or cell. There are no cremast(*ral hooks. 1 he 
pupae of the Grayling butterily, Jllyjnt reh tff seniele, has heen 
iound in loose soil a fpiarter of an inch l)elow the surlact*. Ihe 
cluysalis of the Scotch Argus, Ereblo, (lethiojis, was lound ly 
Mr. Buckler to be neithA suspended nor attached, but placed 
in a perpendicular position, head upwards, amongst the grass. 

^ I' rails, Linn. Soc. xxiii, 1SG2, p. 19.5. 
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In tlie inajority of cuses the pupa is, liowever, suspended 
as is usual in Xymplialidae. Xothin*^^ is known as to the 
naturci of the p(*euliar intlation of the bases of the nervures of 
th(' front wings; it is well shown in our eoinnion speeies of 
Comonipiipha) this eliaraebn* is not, liowever, eonstant througli- 
out the family. There is in Soiitli America a very remarkable 
group of Satyrides consisting of tlie genera Clthaeritts and 
Ifin'frra, in which the wings are veiy delicate and transparent, 
bearing on the greater ])aTt of their artui remote lim^ hairs instead 
ot scales ; there are luwa^rtlieless some sc'akul ])at('lH‘s about the 
margins, and one or more of the ringed marks ('harjicteristic of 
the Satyrid(‘.s ; while in some specii^s the distal ])ortions of the 
hind wings are tinted with carniim^ The species of the genus 
Picrvllii c'oniHM't these transjiarmit Satyrids with the more 
ordinary forms. According to AAallace the haliits of these 
lairy-like forms are theses (diaracteristic of the family in general. 
The giuius Elymnidi^ has been separa,ted hy some authorities as 
a sul)-fa,mily, or even as a, family, Elymniidae, chieily on the 
ground of a slight peculiarity in the termination of the branches 
of the veins at the outer angle of the front wings. The Elyinnias 
are said to 1)0 of a mimetic nature, having a gi eater or less 
resemlilance to butterflies of various other divisions ; thei'e is 
also a considera,l)le difference in ajipearaiu'e betwi^en their own 
sexes. The larva of E. uifthUdrls is known ; it is of the form 
usual in Sa,tyridc‘s, and lives on the palm Corypha. About 
50 species, ranging from India to Australia, with two in Africa, 
are known of this interesting group. 

Sub-Fam. 4. Morphides. — There is no cell on the h ind veiny, 
the d iscocelJ idar nerruJe heiny absent (Eig. 161,11. B). Caterpillars 
sniootk or spiny , v‘ it Ji the extretnity of the body divided ; freyaentiy 
yreyarions. These Insects have become notorious from the extra- 
ordinary brilliancy of lilue colour exhibited by the upper surface of 
the w'ings of tlie typical genus Morph o. The species of Morph o are 
all Insects of large size, but with wings enormous in proportion 
to the body ; this latter part is carried in a sort of cradle formed 
by the inner parts of the margins of the hind wings. Although 
an arrangement of this kind is seen in numerous other butter- 
flies, yet tliere is perhaps none in \\^liich it is carried to fpiite 
siicli a pitch of perfection as it is in Morpho, where, on the 
under surface no part of the body behind the posterior legs can 
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be seen. There are only alioiit 100 species of ^[(P’lOiiiles, aiul 
50 of these are inehuled in whieli is ])(‘eiiliar to tropieal 

anil siih-tropieal America; tlie otlier half of tiie family is (lividtal 
«amoiig ten or twelve geiu'ra, fomul in the liulo-Malay regi()n ; 
there l)eing none in Africa. The eastern ^rorjOiides, though 
line Insects, are not to he coinjiarcd, (uther in si/.i‘ or hrilliancy, 
with their American allit's. 'riie s])(‘cies of M(^rpho are ap- 
])arently found only in the grisit Ihri'sts of South America, 
where they are far from rar(‘ ; some have a ilapjung and undulat- 
iim tli'dit, straigdit onwards along tla^ alUws of the*, foia^st, and 
nea,r the ground; otlu‘.rs ar(‘ luwm- siaui exce])t stiNulily gliding 
wuth outstretched wings from liO to 100 feet ahovi*. tlii‘. ground, 
where tluy move across sunny sjiaces hetwiaui the crowns ol the 
taller tiees ; the low - tiyers settl(‘ friM[m‘ntly on t he giound 
to suck the juices from falhui fruit, hut tin*, memhtu’s of tla* 
other section never descend to the ground. As ri'gards the 
caterpillai-s, W. Aliilhu* tells us ^ that thi^ s]>in(‘s flaw aiv armed 
with hn.'uk off, and enter the skin, if tlu' criMtures an*. canOossly 
handled. Tour of tlui liv(‘- sp(‘cies known to him are cons])icu- 
ously coloured with black, red, yidlow and whih*. Th(‘. individuals 
are gregarious. The larvae ot J/. arhif/r^ sit in com]>ani»‘s, olt<*n 
of moi'e than 100 individuals, mi trunks of tnu's, and so iorm a 
conspicuous patch. The caUu‘pillars ol rp}si i'oph hang to- 

gether as red clum])S on the twigs ot their iood-})lants. lfcnc(‘ 
it a})p(‘ais that in this genus we havi; an (‘xception to th(‘. ruh^ 
that night-feeding caterpillars rest in a hidden manner during 
the day. 

Sub-Fam. 5. Brassolides. — Ltrue hutlerflir^, V'lfh fhr rfll oj 
Uir hind wiiuj closed, and vsnjdlp v'tth- o S)n(dl (((l/oinrnfj predis- 
coidnl cell. Larea not renj spiny ; ihinnrr (it the in'o nrds^ the toil 
hijid, the head perpend lrnl(U‘ and inaryinnl v'lth spines. Ihis 
small suh-family includes less than 100 species arranged in about 
eight genera, all South American. Tlu‘y have, the very unusual 
habit of resting during the day like moths, liecoming active, only 
late in the afternoon. They are truly noble Insects; although 
not ]K)ss(;ssed of the brilliant colours of Morpho, they are 
adorned, especially on the under surlace, with intricate lines 
and shades most harmoniJaisly eomhined, while tin*, upper surlace 
is frequently suffused with blue or ])ur]>le. lids suh-family 

1 Kosmos, xix. 1886, p. 855. 
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attains its Jiigliest porfection in the 
genus Cdlufo ; they are enormous 
Fiiseets, and some of them not rare. 
TJie larva of C. euTjjloclius (Fig. 179) 
during early life is green, and sits 
on the leal of a Musa, Init after tlie 
third moult it Ijeeomes Ijrown and 
hides itsell among the diy leaves. It 
is common in the gardens of llio de 
rlaiuhro, where its pupae are found on 
tlie walls, like tliose oi‘ our white 
butteillies here. 

Sub - Fam. 6. Acraeides. — l^uh- 

VK’dian nvrcure of fore wiufjs not forked 
at the base; tJte vied Ian irithout spur. 
Cells closed. Ihdpi in section eylindrie, 
Sjurnnifly set 'With hairs. Jjarca armed 
'With hraneJied spines. A somewhat 
monotonous and uninteresting division ; 
tlie size is moderate or small, and the 
colours not artistic, hut consisting of 
ill-arranged spots; the under side of 
the hind wings very fre(|uently diver- 
silhal hy numerous line-like marks, 
rad lately arrangcul, and giving plax'e at 
the liase to a few spots. There are 
about 200 species known, of wliich the 
majority are African ; there arc^ but 
few Oriental or South American species. 
Some authorities consider there is 
only one Eastern genus, but others 
prefer to adopt seven or eight , divisions. 
Alaena is now placed in Lycaenidae, 
though until recently it was con- 
sidered to belong here. The females of 
some species possess an abdominal pouch 
somewhat similar to that of Faimassius. 

The members of this sub-family 
are considered to be of the protected 
kind. 
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Sub-Fam. 7. Heliconiides. — Suhtnedifni nerrurc. of front irintj 
not forked ; 'nicd 'uDi irlfh, k s/tort fijmr nror tJir hose. Cell if h ind 
icinf/ elosed by o perfeet nernde. Col pi eompressed ,'\citk setdes of. 
the sides, in front eorered v'ifk hairs. ^fole ivith on el 010/0(10 
nnjointed, fenude icdh o four-jonded, front torsns. Voter pilio rs set 
witli hronched spines. This family is pvviiliar to tropiciil Amvriva 
and consists of only two genera, Ilelieonins and .hJneides, with 
about 150 species; l)nt it is one of tht‘ most cliaracteristac of the 
South Amevienn groups of Ihittei-llii's. It is very closi^ly allied to 
the Xymphalides, espeeially to the i^owo.va Jfeto in or/)ho and (^oloenis, 
l)ut is rtaidily distinguislu'd hy the ])erf(H*tly-fornu‘d lu'rvuh^s that 
close the wing-c'clls. The wings are longm' and narrowm* tJian 
in Xymphalides, and the colour, though (cxhihiting much diviu*- 
sity, is on the whole similar to that of tlu^ lu'avily-scaKal 1 ‘orms 
of Tthomiides of tlu*. genera Tithoreo, .]felinoeo, Melonilis; then; 
being in several cases a, gnait n'siunhlaiicc, h(*twc(‘n s])(‘cics of tin; 
two groups. A l'nM[iumt f(;ature in om; group of Ilelieonins is 
that the hind wing hears a patch of nal ])roloug(Ml outwards ]»y 
angiildr radiating marks. Tin; individuals ofciutain sp(‘ci(‘s — II. 
nielpornene and If. rhea — an; known to (‘X(‘cule concerted danct^s, 
rising and falling in tin; air like gnats; when souk; of tlaan 
withdraw from the concmd others lill tlanr ]tlac(‘s. //. endo 
(;xhil)its the vt;ry rare condition of trichroism, tin; hind wings 
l)(;ing either red, blue, or gnMui. Schatz stat(‘s that tin; dificrimt 
forms have been reanal from a single; brood of lai vae*. Tin; eatcr- 
])illars of Heliconiides live; on Passillorae, ami aie; saiel to be; veuy 
similar to our Eure)]>e;an ^ I/yy////,/n.s-cate‘r})illai‘s. d he; chrysalids 
am very spinous. We may here n;mark that e'onsidcrable; con- 
fusion exists in entomedeegical literature in e'onseMpu'iie'e; of Ithee- 
miides having been feirmerly inclueleMl in tins sub-family ; lor 
remarks fejrmerly made as to “ lleliconiide^s,’' but that really 
referred only to Ithomiieles, have been interpre;tesl as redeuring' 
tee Heliconiides of the pr(;sent system. 

The Heliconiides seem remarkably ])lasti(; as it*gards colour, 
and are therefore exponents of “ bomocochromatism.” Hates 
says, as regards them : “ In tropical South America a numerous 
series of gaily-coloured butterflies and moths, of very diff(;r- 
ent ftimilies, which occur in abundance in almost every locality 
a naturalist may visit, aredbund all to change their hues and 
markings together, as if by tlie touch of an enchanter’s wand, at 
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every few liundred miles, the distances l)eiiig sliorter near the 
eastern slopes of the Andes tlian nearer .the Atlantic. So close 
is the accord of some half-dozen species (of widely different genera) 
in each change, that he had seen them in large collections classed 
and named resj)ectively as one species.” ^ Many of tliem are 
bcdieved to he permeated ])y nauseous fluids, or to possess glands 
prodiK'ing ill-smelling secrc'tions. 

Sub-Fam. 8. Nymphalides. — Cdh, of hofh f ront and hind 
vdnf/, either elosed ordy Jnj iinperfeet transverse ner rules or entirely 
open. Front tarsus of the male unjointed and without spines, 
of the fenude four- or fir e-jointed. Caterpillar cither sjiined 
or smooth; in the latter ease the head more or less stronyly 
horned or spined, anal the apeo'. of the hody hi fid. This sub- 
family is specially cliarachu-ised ]>y the open cells of tlie 
wings ; the discoc'ellulars, even when ])resent, being frtMpiently 
so imperfect as to escape all but the most cand’ul observa- 
tion. The Nyni])halides include upwards of 150 genera {ind 
2000 spe(,‘ies. The divisions having smooth larvae are se])arated 
by Kirl)y'*^ and others as a distinct sub-family (Apaturides). In 
Ih’itiiin, as in most otlier parts of tlui world, Xymphalides is tlie 
predominant group of laittertlies. We have eight(-Hm spi'cies, among 
which are included tlie Fritillaries, xVdmirals, Pur] )le Emperor, and 
the various Vanessa. — l\^a(‘ocl\, Camlierwell Tleauty, lied Admiral, 
Tortoise-shells, and Painted T.ady. All have spined caterpillars 
except the Phnperor. In the temperate regions of the nortluuii 
hemisphtu’e Vanessa may be considered the dominant butter- 
flies, they being very numerous in individuals, though not in 
species, and being, many of them, in no wise discomfited by 
the neighbourhood of our own species. Several of them are 
capable of prolonging and interrupting their lives in the winged 
coiiditiou to suit our climate; and this in a manner that can 
scarcely be called hibernation, for they frerpiently take u]) the 
position of repose when the weather is still warm, and on the 
oth(‘r hand recommence tlieir activity in the spring at a very 
early period. This ])henomenon may freiiuently be noticed in 
the Tortoise-shell butterfly ; it is as if the creature knew that 
however warm it may lie in the autumn tliere will be no more 
growth of food for its young, and that in the spring vegetation 


^ r. ent. Soc. London j 1879, p. xxix. 

^ Allen’s Naturalists’. Librar}^ Buitcrjiics, i. 1896. 
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is vsure to be fortheoiiiiiig aiul abundant before lon^, altbeuiijli 
there may be little or none at the time the creature resumes 
its activity. It is probable that the liabit Inay be in some 
way connected with an imperfect activity of tlie sexual organs. 
It should, however, be recollected that many larvae^ of l)utt(‘rlli(‘s 
hibernate as youn^^ larvae after hatchinj^^ and, sometimes, witli- 
out tjd'ciniL;' any food. Pyrmiifis cardui, the Tainted Lady, is, 
taking all into consideration, entithnl to be considered th(‘, most 
ul)i(|uitous of the buttmlly Irilie. Its distribution is very widi‘, 
and is probalily still extending. The creatun^ is found in 
enormous numbers in some localities, esjiecially in Nortlua ii and 
Eastern Africa ; andwlieii its numliers increase greatly, migiation 
takes ])lace, and tlie Insi'ct s])reads even to hx'alities wluui* it 
cannot maintain itself permanently. In lUitain it is probably 
during some years nearly or ipiite absent, but may suddcidy 
a})pear in large uumliers as an immigrant. Tlu; favoiiritt* I'ood 
of the larva is thistles, but many other ])lants siu’ve tlie Inst*ct 
at times. 

/ or Pyrameli^} atalanta, the ILmI Admiral, is common 

in the Talaea, retie and Xcarctic regions, and extimds its range to 
various outlying spots. The most remarkable of th(*si' is the 
remote Hawaiian Islands, where the Insect a]n>(*ars ri^ally to be 
now at home, though it is associated with a larger and more 
powerful congener, J\ tanvunnea . Auoth(*r interesting A an(‘ssid is 
levana, which is peculiar to Kuro])e, wlaue it produc(*s 
annually two generations so dissimilar to oia^ another that they 
])assed current as two species, V. levana and 1^. yna'.^a. Although 
iuteriiiediate forms are rare in nature tliey can bi^ inducial by 
certain treatments aptdied to the larvae under human control. 

The dead-leaf butterflies of the genus Kalluna belong to 
Aymphalides. They are so shaped and colourinl thal whim 
settled, with wings closed, on a twig, the appearance is exactly 
that of a dry leaf; the exposed surface is mottled with spots 
that look just like the patches of minute fungi, etc. that are so 
conmiou on decaying vegetation. Tlie colour and the spots on 
the under surface of this butterfly are very variable. According 
to Air. Skertchly,“ we may presume that in the minute details of 

^ A most unfortunate diversity exists in the generic names applied to these 
1 o ncssa, as well as in those of many other Lepidoptera. 

^ Ann. Nat. Hist. (6), iv. 1889, p. 212. 
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these resemblances we have a case of hypertely similar to that 
of tlie resemblance to Insects’ minings exhibited by certain marks 
on the tegmina of Fterochroza (mentioned in Yol. V. p. 322). 

In South America there is a somewhat peculiar genus of 
Nymplialides — Ageronia- — that delights in settling on the trunks 
(d‘ trees ratlier than on llowers or leaves. It was long since noticed 
that the species of Ageronia make a clicking noise ; in some cases 
wlien on the wing, in other cases by moving tlie wings wlien tlie 
Insect is settled. The object of the noise is cpiite uncertain ; it 
has been suggested that it is done in rivalry or courtship, or to 
frighten away enemies. Bigg-AVether found, however, that in 
South Brazil there is a lazy little bird to whicli this sound serves 
as a signal, inducing it to descend from its ])erch and eat the clicker. 
Tlie mode in which the noise is produced is not (piite clear. Sir 
George Hampson has pointed out ^ that the fore wing l)ears at 
the extreme base a small ap])endage bearing two hooks, and tliat 
two other processes on the thorax play on these when the wing 
moves. His suggestion that these hooks are the source of the 
sound seems highly probable. 

There is a great variety in the larvae of Nymphalides. In 
the Vanessa group the body is armed with spines, each one of 
which bears shorter thorns, the head being unadorned. The 
Fritillaries {Argynnis, Mclitaea) also have caterpillars of this kind. 
In many other forms the head itself is armed with horns or spines 
of diverse, and frequently remarkable, character. In Apainra and 
its allies the body is without armature, but the head is perpen- 
dicular, the vertex bilid and more or less prolonged. The 
caterpillar of our Purple Emperor, Apatura iris, is quite unlike 
any other British caterpillar; in colour it is like a Sphingid 
larva — green with oblique lateral stripes of yellow and red — but 
ill form it is slug-like, pointed behind, and it has on the head 
two rather long tentacle-like horns. In the South American genus 
Fr&jjona, the larva of which in general form resembles tliat of 
Apatura, theve are no anal claspers, but the extremity of the body 
is prolonged, forming a sort of tail. 

Fam. 2. Erycinidae (Lemoniidae of some authors). — T/i>' 
female has six p)(^ if ectly formed legs,Hhough the front pfctir is small ee. 
The male has the coxae of the front legs forming a sprne, and th'' 
tarsi unjointed, without claws. This family consists of about 1000 
^ r. ZooL Soc. London, 1892, p. 191. 
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species, usually of rather small size, exhihitiu^^ a great variety of 
shape and coloration, some of tliem being remarkahly similar to 
some of tlie gay, diurnal moths of South America. The pal]»i are 
usually small, hut in Oirrornrwifi they are large and porreet. The 
family is specially characteristic of tropical America, hut there is 
one small group of 30 or 40 specaes, Xnucohi idrs, in tlie Kastmai 
Hemisphere. We have one s])ecies in Britain, luvina, 

the Duke of Burgundy Fritillary. Xeither the larvae nor the 
pupae of Eryeinidae ])resent any well-marktal characteristic- 
feature, l)ut exhibit considerahle variety. A(*cording t(> Bar,' 
some of the larvae are lik(‘ those of moths; the cati‘r})illar of 
}rclihocus is said to he like that of a JAparis: tht‘ chrysalis has 
the short, rounded form of that <4' the Lifcani idta', and is sus- 
pended with tlie head down, and without a. hand round the- 
hody. The larvae (A are gregarious. The ])U])ae of som(‘ 

other forms adhere, heads downwards, to ])raneh('s. Seiulder 
considers that this family is not distinct from Tyeaiuiidaiv, and 
that the Central American genus EinunruH conniH'ts thii t\V(c 
Beuter also treats Eryeinidae as a division of Eyeaenidaic 

Sub-Fam. 1. Erycinides. — {Chonirtrrti of ihi' faiiiihi.] I'ol/ii 
not, unusufdly Innje. We, pliiuo all tin; Eryeinidae in this snh- 
family except the following — 

Sub-Fam. 2. Libytheides. — Butte, rjiu^ of areraf/e .Arj\ vAtk 
the palpi lavffe and porreet: the front lens if the male sniaU, the 
tarsus redueed to one joint: the front ten oj the female nj the 
normal structure, and hut little redueed %% size. This division 
consists of the single genus Lihythea, with only a score oi s]»t‘ei(‘s. 
They are Insects somewhat like Vanessa in ap[)earane(‘, hut (un- 
not fail to he recognised on account ot the peculiar ])al]»i. llu^ 
genus is of very wide distribution, occurring in most ])arts ol tlu^ 
warm and temperate continental regions, and it also occurs in 
Mauritius and the Antilles. 

The Libytheides have given rise to much dilleience oi opinion 
amongst systematists, some of whom assign them as a suh- 
lamily to the Eryeinidae, some to the Nymphalidae ; while others 
treat them as a family apart. The families Nymphalidae, Ery- 
cinidae and Lycaenidae are so intimately allied, that Scudd(*r is 
probably correct in considering them to form really one huge 
family ; if this view were adopted there would he no diiliculty 

^ Bull. Soc. cnt. France, 1856, j)}). c, ci. 
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ill lo(.‘atiiig Lihythea therein. If they be kept apart, it i.s alniont 
necessary to separate lAhythcd also; though possilily its claims 
to 1)0 placed in Erycinidae slightly preponderate. The recently 
described genus Ouroimemis to some extent connects Erycinides 
with Libythaeides.^ 

Fam. 3. Lycaenidae. — The front leys hut little smaller than 
the others', in the viale, hov^every the tarsus, thanyh elongate , is only 
of one joint, and is terminated hy a single elate. Ac o)i the 
f ront tihia. Clatvs not toothed. The Lycaenidae, or Lines, are, as 
a rule, of small size, lint in tlui tropics there are many that reach 
tile average size of butterllies, i.e. something about the stature of 
the Tortoise-shell butteiily. The family is one of the larger of 
the divisions of buttcu'Hies, considerably more than 2000 species 
being at present known, and this numlier is still rapidly increas- 
ing. Although l)lue on a part of the upper surface is a very 
common feature in the group, it is by no means universal, for 
there are many “ Coppers,” as well as yedlow and white Lycae- 
nidae. Many species have delicate, Himsy appendages — tails — 
to the hind wings, but in many others these are (piite alisent ; 
and tliere are even tailed and tailless forms of the same speci(\s. 
The members of tlu^ group Lipteninae (Lijdena, Vanessula, 
Miuiaeraea,oXv..) resemble members of other sub-families of Xym- 
phalidae, and evem of Lieridae. Lycaenidae are well represented 
wherever there are butterllies; in Britain we have 18 species. 

The larvae of this family are very peculiar, being short, thicker 
in the middle, and destitute of the armature of spines so remark- 
al)le in many other caterpillars. It has of late years been fre- 
quently recorded that some of these larvae are attended liy ants, 
which use their antennae to stroke the caterpillars and induce 
them to yield a Iluid of which the ants are fond. Gueiiee had 
previously called attention " to the existence of peculiar structures 
contained in small cavities on the posterior part of the cater- 
pillar of Lyeaena haetica. TTiese structures can be evaginated, 
and, it is believed, secrete a Hiiid ; Edwards and M‘Cook are of 
opinion that they are the source of the matter coveted by the 
ants. The larvae are without spines. 

The caterpillars of the Blues have some of them strange tastes ; 
more than one has been recorded as habitually feeding on Aphidae 

^ Baker, Tr. ent. Soc. London, 1887, p. 175, PI. ix. 

^ Ann. Soc. ent. France (4), vii, 1867, p. 665, PI. xiii. 
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aiul scale-insects. Tlie pupae are, like the larvat', of sliovt 
inilated form. By a remarkahle coinciilence, the ])U])ae of two 
species liear a coiisiderahle resemblance, to tlu^ heads of monkeys, 
or mummies. The J^ycaenid piqia is usually extrmiiely consoli- 
dated, destitute of movement, and is suppoi ted — in addition to 
the attachment by tlu^ cremaster — by a silk thread girdling tlie 
middle. Tliere are exceptions to tliese ridi^s, and according to 
Air. lio])son the juipa, of Tnjuria diaeus hangs fri^e, snspmided 
from a leaf, and can move tlie body at tin* sp(»t whm-e the 
alidominal segments meet the wing-cas(‘s in tlu‘ dorsal lime* 

Fam. 4. Pieridac. — The ni.c Av/.S treJI denloju'd, ((/nl si/m7{(e 
in fJ(C .svw’.s ; there is no [Hid on the front tihio. The eton's af idt 
the feet are trijUf or toothed, and there is an nn/nnt i n ni. Then^ 
arti upwards of 1000 species of Tieridae already known. Al- 
tliough several taxonomists tix'at tlu‘ Tieridai^ and Bapilionidai^ 
as only subdivisions of one family, yet tluy appi'ai* to lx* (jiiite 
distinct, and the relationsliips of lh(‘ tbrinm’ to b(‘ nilhm’ willi 
Lycaenidae. In Pieiblae, wldte, yellow, and nxl inr ]»r(‘- 
dominant colours, though therii is much ]>lack also. It lias 
recently been ascertained that tlie yidlow and 1 (m 1 ])igni(‘nts, as 
W(*ll as the wdiite, are uric, acid or derivativ(*s tli«*r<*l‘rom.“ Tlu^ 
})hysiology of this peculiarity has not yet Imhui (ducidated, so 
that \ve do not know w'hether it may lu*. conneided with sonu*, 
state of the Malpighian vessels during UK^tamoiphosis. 

Our ( ia,rd(‘n-AVhit(‘., Brimstoiu^, ( 'loiided-yellows and ()rang(‘-ti]> 
bntterllies belong to tins family; as does also tla^ South Ami'i'icaii 
genus Ibrmerly called Leptatls, This gimeiic name, which is 
much mentioned in literature owing to tin*- r(‘seml)lanc(‘, ol the 
specit*s of the genus io Jlelienniides^hns now disap])ear(‘d ; Jnptiih^ 
having been divided into various gemu’a, while tlie naiia^ itseli 
is now' considered merely a synonym of Jtlsmorph la. 

The African Insect, Tsevdujwntia jn/raditra, has nearly trans- 
parent wings, no club to the antennae, a remarkably small c(dl on 
tlie wing, and an arrangement of the nervules not ionnd in any 
other butterfly; there being only ten nervules at the periphery of 
the front wing, and both upper and lower radial nervules uniting 
with the posterior branch of the subcostal. It has lieen treated 
iis a moth liy several entomologists, Aurivillius considers that it 

^ J. Bombay Soc. ix. 1895, }>i>. 

- Hopkins, Phil. Trans. 18») B, 1895, jt. 6GL 
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is cei'biiiily a l)utterlly ; Imt as the iuetaiuorpho.s(‘s ere miknowii, 
we cannot yet forni Ji final opinion as to this curious form. The 
extraordinary reruviaii Insect, Htyx in/enialis, is also placed in 
this family Ijy Staudinger ; it is a small, ])ale Insect, almost white, 
and with imperfect scales ; a little recalling a Satyrid. It appears 
tu he synthetic to Pieridae and Erycinidae. 

'fhe caterpillai's of Pieridae are perhaps the least remarkid)le 
or attractive of all butterHy-caterpillars ; their skins are as a. 

rule hare, or covered only with fine, short 
down or hair ; their prevalent colour is 
green, more or less speckled with l)lack 
and yellow, and tlu^y are dtistitute of any 
prominent peculiarities of external struc- 
ture. Pupation is accomplished hy the 
larva fixing itself to some solid body ])y the 
posterior extremity, witli tlie head upwards 
(or the position may l)e horizontal), and then 
placing a girdle round the middle of the 
body. The pupa never hangs down ireely 
as it does in Nym])halidae. It has been 

Fio. 180 .— i’upation of tho . ^ . 

Orange -lip irntteriiy, ascertained by experiment that if the 

ihe coiiiplcteil ]»up.a ; B, ^ ^ 

ilie larva, witljits Kirdhs tioii caii nevertheless he accomplished hy 
prepared tor the diange. (.Qj^siderahle pro])orti()n of larvae. Some 

of tiie pupae are of very peculiar form, as is the Ciise in the 
Orange-tip (Fig. 1 80, A) and Brimstone hutterllies. The Orange- 
tip butterfly passes nine or 
ten months of each year as 
a pupa, which is variable 
'in colour ; perhaps to some 
extent in conformity with 
its surroundings. The North 
American i/. geimtia has a 
similar life-history, but the 
larva leaves its Cruciferous 




food-plant, wanders to an 
oak tree, and there turns to 
a pupa, resembling in colour 
the bark of the tree. 


Fig. 181. — Newly-hatched larva of Euchloc au' 
dam\MS. A, The larva in profile ; B, one 
segment more magnified, showing the liquid 
bearing setae ; C, one of the setae still mort' 
magnified, ami without liquid. 


It is not unusual for caterpillars to change their habits and 
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appearaiict^ in a definite manner in the eonivse of the larval life. 
Tlie caterpillar of Euvliloe viirdnmiucs exliihits a larval nu‘ta- 


morphosis of a well-marked cliaracUa-. The young larva (Fig. 
181) is armed with peculiar setae, furcate at the tip, each of 
wliich bears a tiny 


ball of iiuid. In this 
stage tlie caterpillar 
makes scarcely any 
movement. In the 
middle of the cater- 
pillars life a new 
vestiture ap])ears 
after an ec'dysis ; 
numerous fine hairs 



are, present, and the Fk;. 1S2. -r^arva of Unrhhu' in mi.iaic lilV 

fluid- bearing spines 

nearly disappear, being reduced to a. single series oj’ s])ines of a 
com])aratively small size on each side of tin* up]>(‘r middle r(‘gi<>n 
of the body (Fig. 182). The colour is also a good <leal 
changed, and concomitantly there is a much greater voracity 
and restlessness. 


Fam. 5. Papilionidae. — All the Irffi^ mil dcrrlopnl. Chnr.^ 
luvfje, simple^ vnthmt cinpodiirm. Front tihioe vdlh <f p<f(L Thr 
'inrtdnot'inn free, (n)nfipi(yiwusly expoard helv'i^rn nuxonid n m and 
ahdotnrn. This series of l)uttertlies includes some of th(‘ most 


magnificent of the meml)ers of tlH‘ lns(‘ct world. It is considei-ed 
l)y some authorities to lie tlu‘ highest family of buttcrtlies ; and 
in one very important feature — stexual dillerentiatinn-- it c(*r- 
tainly is entitled to the rank. Therti are about 700 recorded 
8])ecies, the larger portion of which ani includ(*d in the genus 
Papilio, '^Phe great variety of form has led t(» this genus lieing 
divided; the attempts have, however, been partial, with the 
exception of an arrangement made by Felder, who adopted 75 
sections, and a recent consideration of the suliject l)y Haase, who 
arranges Felder s sections into three sul)-genera. Many of the 
sections have received names, and are treated by some authors as 
genera, so that an unfortunate diversity exists as to the names 
used for these inuch-admirM Insects. The genus is distributed 
all over the world, but is perhaps nowhere more numerous in 
species than in South America. Wallace informs us that the great 
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majority of the species of tlie Amazon valley freipient the shady 
groves of the virgin forest. In nuiny cases the sexes are ex- 
tremely different in appearance and habits, and are Imt rarely 
found togetlier in one spot. The genus Ornithoptera is closely 



allied to rapilio, and contains some of the most remarkable of 
butterflies, the homes of tlie species being the islands of tlie Malay 
Archipelago, and outlying groups of islands, there being a smaller 
number of species in the neighbouring continents. The females 
are of great size, and are so excessively different from their 
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consorts of the otlicr sex, as to arouse in the student a feelin^^ of 
surprise, and a strong d(‘sire to fathom the mysteries involved. It 
would he ditlicult to surpass the elTeetive coloration of the males 
in many of the species of Oniithojftera ; they are, too, very diverse 
in this respect ; 0. hrookiana is of an intense black colour, with 
a band of angular green marks extending the whole length of 
its win<rs, wliile behind the head there is a broad collar of crimson 
colour. Perhaps the most remarkal)le of all is the 0. paradimf, 
recently discovered in New Guinea ; in this species the sexual 
disparity reaches its maximum. The female (Fig. 184) is a 
large, sombre creature of black, white and grey colours, but the 
male (Fig. 18.3) is brilliant with gold and green, and is made 
additionally remarkable by a long tail of unusual form on each 
hind wing. 

Wii may anticipate that tliese extraordinary cases of sexual 
total dissimilarity in appearance are ac’companied by capially 
remarkable habits and physiological phenomena. In the case of 
0. hrookianft the female is extremely rare, so that the collector, 
Kiinstler, could only obtain tifteen females to a, thousand males. 
According to Mr. Skertchly, instead of tlie crowd of males l)eing 
eager to compete for the females, the reverse is the case ; the 
female diligently woos the male, who ('xhibits a reluctance to 
coupling. Tliis observer apparently considered that the eniendd 
feathers” of the male are a guide or incitement to the temale.^ 

In Africa Oniitliopti’ra is to a certain extent represented 
by two extremely remarkable forms, rapilio zalvioxis and J\ 
(Drur?/(i') antlriiarlins. There are about a do/en other genera ot 
Papilionidae ; most of them contain but few species. Farnax^ius, 
however, is rich in species inhabiting the mountains and elevated 
plateaus of the northern liemisphere in both the Old and New 
Worlds ; it is remarkable for the small amount of scales on the 
wings, and for the numerous variations of the species. The female 
possesses a peculiar pouch at the end of the l)ody ; altliough only 
tbrmed during the process of coupling, it has a special and 
characteristic form in most of the species. The curious Indian 
genus Lejjtocircus has parts of the front wings transparent, wliile 
the hind pair form long tails. This genus is of interest in that 

1 Ann. Nat. Hist. (6), iv. 1889, p. 213. We trust there will not be many nior»‘ 
Kiinstlers, as this beautiful butterfly mn.st certainly become extinct, if the female 
be really as rare as is suppo-sed. 
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it is said to connect Papilionidae to some extent with llt's])eriidae. 
The larvae of* tliis family are remarkahle on account of a curious 
process on the thoracic segment called an “ osmeterium.” It is 
usually retracted, but at the. will of the caterpillar can W evtU’ted 
in the form of a long furcate or V-slaquHl jirocess ; ther(‘ is a. 
gland in the osmeterium, and as a residt a strong odour is 
emitted when the (‘xstulpation occurs. 

The pupation of Papilionidae is similar to that of Picuidaiv 
the pupa being placed with the head u])wa,rds, iixial hy tlu‘ tail, 
and girt round tlu^ middU'. A very curious diversity of ])Upation 
occurs in tlie genus T/utiH, in which the pupa is attached hy the 
tail as usual, and — which is ([\iite (exceptional — also hy a thrt'ad 
placed at the top of the h(‘ad. Scuddm* thinks thcr(‘ is also a. 
girdle round the middle, hut Dr. Chapman imlines to tlie view 
that the thread attacldng th(‘. lu‘ad is i^ally tla^ nu'diaii gii'tllo 
sli])ped upwards. The pupation of rarintsfiruH is exc(‘]iti«nial, 
inasmuch as, like Satyrides, it is terrestrial, in a slight constnic- 
tioii of silk. 

Fam. 6, Hesperiidae — ^ir pfrfrrt Irt/fi: mctitnofnin 

)wtf rc(\ iHrrfdy covered hy the inesonotnni. A jxnl c// fhr f rout 
dates sltArrt and tJiiek ; enipodiuni ‘present. Althougli this landly 
has been comparatively n(egl(‘cted by entomologists, upwards ol 
2000 sp(‘cies and more than 200 genera are known, and it is not 
improbable that it may prov(‘ to lx* as extensiv(‘ as Xym]»halidae. 
We have already said that lf(‘s))eriidac is gem‘rally admittixl to 
be tlie most distinct of the butUully grou})S. It lias lii'cn tlionglit 
by some taxommiists to be alli(‘d to Papilionidat', but this is a 
mistake. It is undoubtedly more nearly alli«‘d to lleteroccra, 
and when the classification of Lepidoptera is mon^ advaiic('<l, so 
that the various natural groups plac(*d in that suh-Order are 
satisfactorily distinguished, it is proliabh* that Ib^speriidai* will 
be altogether separated from llhopaloc(*ra. e havi* already 
mentioned that E. Ileuter considers the Hesperiidae to lu^ phylo- 
genetically unconnected with llhopalo(*era pi’o])er ; luit though 
finite rearly to admit that he will prolialdy prove correct in this, 
we think Lepidopterists will not be willing to nrognise the 
family as a sub-Order eip^valent in value to all lltderocm'a. 

The body is shorter and thicker than it is in most ImtterHies, 
and is pointed at the tip rather than knolilied or bent down- 
Nvards ; the wings are less ample ; the antennae are not truly 
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knobbed, l)ut are thicker l)efore tlie actual tip, wliicli is itself 
pointed and more or less bent backwards, so that the antennae 
are somewhat liook-sliaped. 

fii habits as well as structure the family is markedly distinct 
from butbo hies ; tlie pupation is peculiar, and the name Skip])er 
has been a])})li(id to tlie perfect Insects, because so many of tliem 
indulge in a lu’ic'f, jerky tlight, instead of the prolonged aerial 
courses cliaracteristic of the higher liutterllies. 

There; is great difference among the meinliers of the family, 
and some of tliem }K)Ssess a very high d(;velopment of tin; ])owers 
of locomotion, with a corr(;spondingly perfect structure of the 
thoracic ri'gion, so that, after inspection of these parts, we can 
(piite believe Wallace’s statenuuit that the; larger and strong- 
bodied kinds are remarkable for the excessive rapidity of their 
liight, which, indeed, he was inclined to consider surpassed that 
of any otluT rns(‘cts. ‘^The eye cannot follow them as tlii'y dart 
])ast ; and the air, forcibly dividinl, giv(‘s out a deep sound louder 
than that produced by the humniing-l>ird itsidf. If power of 
wing and rapidity of liight could place them in that rank, they 
should be considered the most highly organised of liutterllies.” 
It was ])robal)ly to the genera PyrrJi()])ij(je, Erycidcs, etc., that 
Mr. Wallace alluded in the above remarks. Although the Hes- 
periidae are not as a ruh; beautifully coloured, yet many of these 
higher forms are most tastefully oriuunented ; parts of the wings, 
wing-fringes, and even the bodies lieing set with bright but agree- 
able colours. AVe mention these facts liecause it is a fashion to 
attril)ute a lowly organisation to tin; family, and to place it as 
ancestral to other butterllies. Some of them have cri*puscular 
habits, but this is also the case with a variety of other Ehopalo- 
cera in tlu; tropics. 

Iji their early stages the Skippers — so far as at present known 
— dt;[)art considerably from the majority of butterflies, inasmuch 
as they possess in both the larval and pupal instars habits of con- 
cealment and retirement. The caterpillars liave the body nearly 
bare, thicker in the middle, the head free, and more or less 
notched above. They make much greater use of silk than other 
butterfly-larvae do, and draw together^ leaves to form caves for 
concealment, and even make webs and galleries. Thus the habits 
are almost those of the Tortricid moths. Pupation takes place 
under similar conditions ; and it is interesting to find that Chap- 
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man considers that the pupa in several ])oints of structure re- 
senihles that of tlie small moths. Not only docs the. larva draw 
together leaves or stalks to make a slielter fur the pupa, ])Ut it 
frequently also forms a rudimentary cocoon. Thes(‘ arrangi'uu'nts 
are, however, very varialile, and tlu' accounts tliat havi* been 
given indicate that even the same sp(‘cii*s may exhibit souu‘ 
amount of variation in its ])U])atiou. Scudder considms that, in 
the North American Skip])ers, tlu‘ cremastiu’ is attached to a single 
V-like thread. In other cases tluuv is a silk pad on th(‘ li‘af fnr 
tlie cremaster to hook on. An interi^sting account giwui by Air. 
J)udgeon of the pupation of a common Indian Ski|)pi‘r, 
cxrht Hiatiuiils, shows that this Insect exercises considtu’ahle in- 

Flc. i sr>. Pupal ion of 

III id I'Xc/diiKif lull IV. 

(Alter Dinlgcon. ./. 
liiniihdjf Sur. ,\. 18 '.K 0 , 

p. 144). A. One si<lo 
of llu* leaf ermlle, tlie 
oilier (nearest to tlie 
observer) Iteiiif' broken 
away ; B. transverse see- 
tioii of entire era<lle. o, 
'Pile pnjia ; A, fasten in).;s 
of perpeinlirnlar t breads 
rontnl ))up!i ; r, cross 
thread retaining the leaf 
in cradle form ; r/, niar- 
jfiiis of the leaf ; e, mill- 
rib of leaf. 

geiiuity in the structun; of the puparium, and also that tint 
arrangements it adopts facilitate one of tin* acts of jiupation most 
diihcult for such pupae as suspend themselves, viz. the hooking tin* 
cremasters on to the pad above them. Bitddiiiui uses a rolled-u]) 
leaf (Fig. 185) ; the edges of the leaf are fastemal t(;g<‘ther by 
silk at d ; from this spot there descends a thread which, when 
it reaches the pupa, a, forks so as to form an inverted \ , and is 
tastened to the leaf on either side ; the two sides of the h*af are ke])t 
together by a cross thread, cc. Air. Dudgeon was fortunate enough 
to observe the act of pupation, and saw that “ although the anal 
l>rolegs of the larva were attached to a tuft or pad of silk in the 
usual way, and remained so until nearly the whole skin had been 
shultled off, yet when the last segment had to be taken out, the 
pupa drew it entirely away from the skin and lifted it over the 
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empty skin, aiul ])y a series of contortions similar to tln)se made 
by ail Tiiseet in depositinj^- an eg^, it soon re-attaclied its anal 
segment or cremaster to tlie web, throwing away the cast-off skin 
by wriggling its body about.’' 


Series II. Heterocera. Moths. 

Although Ptliopalocera — if exclusion be made of the Hes- 
periidae — is proliably a natural grou]), yet this is not the case 
with Heterocera. The only definition that can be given of 
Heterocera is the practical one that all Lepidoptera that are not 
buttm’Hies are Heterocera,. Numerous divisions of the Heterocera 
have lieeii long current, but their limits have become more and 
more uncertain, so that at the present time no divisions of greater 
value than the family command a recognition at all general. This 
is not really a matter of rciproacli, for it arises from the desire to 
recognise only groups that are capable of satisfactory definition. 

Several attempts liave recently been made to form a rough 
forecast of the future classification of moths. Trofessor Comstock, 
struck by some peculiarities presented by tlie Hepialidae, Mici'op- 
terygidae (and Eriocephalidae), recently proposed to separate them 
from all other Lepidoptera as a sub-order »Jugatae. Comstock’s 
discrimination in making tliis separation met witli general ap- 
proval. The character on which the group Jugatae is based is, 
however, comparatively trivial, and its possession is not suffi- 
cient, as pointed out by Packard,^ to justify tlie close association 
of Hepialidae and Micropterygidae, which, in certain important 
respects, are the most dissimilar of moths. The characters 
possessed by the two families in common may be summarised by 
saying that the wings and wing-bearing segments remain in a 
low stage of development. In nearly all other characters the 
two families are widely different. Packard has therefore, while 
accepting Comstock’s separation of the families in question, 
proposed a different combination. He considers that Eriocepha- 
lidae should be separated from all others as “ Protolepidoptera ” 
or '' Lepidoptera Laciniata,” while the whole of the other Lepi- 
doptera, comprised under the term Lepidoptera Haustellata,” 
are divided into Palaeolepidoptera (consisting only of Microp- 
terygidae) and Neolepidoptera, comprising all Lepidoptera (in- 
' Mem. Ac. Washington^ vii. 1895, p. 57. 
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elusive of Hepiulidiic) except the Krioeephali.lae and .Mievopterv- 
..■idae The (luestion is rendered nnav dittieult hy tlie. \(‘i} » e.se 
relations that exist hetNvee,! Mieropteryeidae and a suh-t rder, 
'friehoptera, of Xeuroptera. Dv. ('hapnian, hy a sketeh .>1 tlie 
classilieation of pupae/ and Dyar, hy one on larva stages; l.ave 
made eontrihutions to the suhjeet; hut the knowledge ol early 
sta-res and metamorphosis is so very imperleet that the last t\N.. 
memoirs can be eimsidered only as preliminary sketehes ; as indee. 
seem to have been the wishes of the authors themselves^ 

Simultaneously with the works above, allmled to Mv. Mey- 
riek has given ^ a new elassiiieatimi of the Order. ^ e allude, 
in other pages, to various points in Mr. Meyruks elassiliea- 
tiou, which is made to appear more revidutiomiry tl.an it lea ) 
is, ill conseiiuence of the radical chang.'s m nomenclature com- 

billed with it. i Kr 

As rewards the various aggregates of lamilies that are widcl} 

known in^literature by the naim-s I'.ombyces, Sphinges, iNoctuae 
(ieometres, Tyrales, we need only remark that they am s 
remirded as to some extent natural. 'Pl.eir various limits be,n„ 
the suliject of discussion and at present undecided, tlie groups 
are made to appear more, uncertaiii than is really the case u 
grmipthat has to sulfer the greatest changes is he old 1 - 

byces. This series comprises the gnsit majoi ity ol t mso ^ ■ 

, that have diurnal hal.its. In it there were also 

groups of moths the larvae of which feed m trunks . tires 
in the stems of plants, such as Cossidae, that will ' I 

to have but little coiineetioii with the lorms with whi. h t ii„ • 
formerly associated. These groups with aberrant habits a o ■ 
that give rise to tlie greatest ditliculties ot the taxononii . 

The following key to the families of 
Sir (I. F. llampson’s recent work, Fauna of Ja In, u / 

It includes nearly all the families at present recogniser . „ 

the larger I^pidoptera ; certain lamilies^ not 
■ key are alluded to in our subseiiuent remarks on the fan • . 

1 rr. .W. 1893, 97, with e.- f 

^ A,u.r. Natural. xxi.x. 1895, p. 106li. Sr.e also Ana. A. 1 o,K Ac. 
p. 194, and Eat. Record, 1897, in>.» an<l 196. 

Handbook of British Lejndoptcra, 189o. Secretary of State for 

^ London, 1892. Published under the authority f y 

India in Council. * , . , • 

Those namhered 2, 8, 10, 17, 22, 27, 44, and 4b in our ariaiigenien . 
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Key to the P’amilies of Moths ‘ 

N.B . — This fahk is not simply (lichotomic ; three contrasted cateyories are used 
in the ease of the priniary divisions^ A, B, 0, and the secondary divisinnsy 

I, II, III. 

A. Fore wing with nervule. 5 coining from the inuldlc of tlu‘ discoccllulars, 
or nearer 6 than 4 (Categories I, II, 111= 1-18). 

I. Preimluin rudimentary . . Fain. 38. Eplcopeiidae, see ]). 418 

II. Frenulum al)sent ((Categories l-8j. 

1. Prolxiscis ])resent, legs with spurs (Cat. 2-5). 

2. Hind wing with nervule 8 remote from 7 (C-at. 3 and 4). 

3. Fore wing with inuwule 6 and 7 stalked 

Fain. 3i). Uraniidae, see p. 419. 

4. Fore wing with nervules 6 and 7 not stalked 

Fain. 5. Ceratocampidae, see p. 375. 

5. Hind wing with nervule 8 nearly touching 7 beyond end of (a*!! 

Pam. 4. Brahmaeidae, see p. 374. 
G. Proboscis absent, h‘gs without spurs ((Cat. 7 and 8). 

7. Hind wing with one internal nervure 

Pam. 3. Satumiidae, see J). 372. 

8. Hind wing with two or three internal nervures 

Fain. 6. Bombycidae, see p. 375. 

III. P'renulum ])re.sent (('Cat. 9-18). 

9. Antennae fusiform [sjiindle-shaped] Fam. 9. Spbingidae, see p. 380. 

10. Antennae not fusiform (Cat. 11-18). 

11. Proboscis absent . . Fam. 7. Eupterotidae, see, p. 376. 

12. Proboscis present ((Cat. 13-18). 

13. Hind wing with nervule 8 curved and almost touch- 
ing 7 after end of cell ; nervure la reaching anal angh* 

Pam. 12. Cymatopboridae, see p. 386. 

14. Hind wing with nervule 8 remote from 7 after end of 

cell ((Cat. 15-18). 

15. Tarsi as short as tibia, hairy ; stoutly l)uilt moths 

Fam. 11. Notodontidae," see p. 383. 

16, Tarsi long and naked ; slightly built moths (Cat. 

17 and 18) 

, 17. P\)re wing with nervule 7 remote from 8, and 

generally stalked with 6 

PMni. 40. Epiplemidae, see p. 420. 
18. PMre wing with nervule 7 given otf from 8 ; hind 
wing with nervure la short or absent 

PMm. 36. Gkometridae, see p. 411. 

’ P'or explanatory diagram of the wings, see Fig. 161, I. When the iiervuration 
is obscured by the wing-scales, it may be rendered temporarily visible by the appli- 
cation, with a camel’s-hair brush, of a little benzine. The wings may be per- 
manently denuded of their scales by being placed for a short time in Eau de Javelle 
(hypochlorite of potash). 

* The genus Cyphanta (one species from India) has nervule 5 of the fore wing 
proceeding from the lower angle of the cell. 
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]». Fore wing with iiervule 5 coiuiiig from lower angle of cell oi- nearer 4 
than G [see figures IGl and 1G2, ])p. .‘0 8, 31i)] (Categories ID-oH'. 

IS). Hind wing with more than 8 nervules ^(\at. 20, 21. 

20. Prol)OS('is absent, no mandibles nor ligula ; si/(‘ n(»t very small 

Fam. 23. Hepialidae, se»* p. 3S)G. 

21. Mandibles, long palpi and ligula present; si/.e very small 

Fam. 47. Micropterygidae, see p. 43r). 

22. Hind wing with not more than 8 nervules (Cat. 23-58). 

23. Hind wing with nervule 8 remote from 7 after oiigin of 
nervules G and 7 (Cat. 24-51). 

24. Frenulum absent ((^it. 25-2S)). 

25. Hind wing with one internal nervure ; nervule 8 with 
a ])recostal .spur, Fam. 31. Pterothysanidae, s(‘e ]). 40G. 

26. Hin<l wing with two internal nervures (( ‘at. 27 and 28). 

27. Hind wing with a bar betweim nervuh's 7 and 8 

near th(‘ ba.se; nei vurt* la (lireett*(l t(j niiddh* of inner 
margin Fain. 30. Endromidae, see ]». loG. 

28. Hind wing with no bar b(‘t\ve<‘n nervules 7 and 8 ; 
nervure la directed to anal angle 

Fain. 21). Lasiocampidae, see p. 4o5. 

29. Hind wing with three internal nervines 

Fam. 21. Arbelidae, see ]». 39G. 

30. Frenulum pre.sent (Cat. 31-51). 

31. Hind wing with nervule 8 aborted, 

Fam. 15. Syntomidae, set* ]►. 388 . 

32. Hind wing with nervuh* 8 pre.seut ((‘at. 33-51). 

33. Antennae knobbed Fam. 1. Castniidae, s.*e ]). 371. 

34. Antennae filifonn, or (rarely) dilated a little, towards 

the tip ((‘at. 35-51). 

35. Fore wing with nervure Ic ]M(*sent ((’at. 3G-43). 

36. Hind wing with nervule 8 fret* from the 
base or connected with 7 by a bar (Cat. 
37-42). 

37. Proboscis pre.sent 

Fam. 16. Zygaenidae, set* ].. 390 . 

38. Probo.scis absent f(Jat. 39-42). 

39. Palpi rart'ly al).sent ; ? winged ; 

larvae wo( >d - 1 )or» ; rs 

Fam. 20. Cossidae, see ]>. 395. 

40. Palpi absent ; ? ai)terous (( 'at. 41, 

42). 

41. 9 rarely with legs; and 
larvae case. -i U n' c* 1 1 e rs 

Fam. 19. PsycMdae, see p. 392. 

42. 9 and larvae fri*e ^ 

Fam. 18.Heterogynidae,seQp.392. 

' This i.s a mistake of Sir George Hampson’s. It ha.s long been known that the 
Iciuale of Heterogynis doe.s not leave the cocoon (for references .see yj. 392) ; the 
larvae, however, do not live in cases, as those of Psychidae do. 

VOL. VI 2 H 



370 


LEPIDOPTERA 


CHAP. 


43. Hind wing with nervule 8 anastomosing 
shortly with 7 

Fain. 26. Limacodidae, see. p. 401. 

44. Fore wing with nervure Ic aljsent (Cat. 45-51). 

45. Hind wing with nervule 8 rising out ot 7 

Fam. 34. Arctiidae, see p. 408. 

46. Hind wing with nervule 8 connected with 7 

by a bar, or touching it near middle of 
• cell (Cat. 47, 48). 

47. Palpi with the thiid joint naked and 
reaching far al)Ove vertex of head ; 
proboscis present 

Fam. 33. Hypsidae, see p. 408. 

48. Palpi not reaching above vertex of 
bead ; prol)oscis absent or very minute 

Fam. 32. Lymantriidae, see p. 406. 

49. Hind wing with nervule 8 anastomosing 
shortly with 7 near the l);ise ; i)roboscis 
well de,veloi)ed (Cat. 50, 51). 

50. Antennae more or less thick towards t ip 

Fam. 35. Agaristidae, see p. 410. 

51. Antennae filiform 

Fam. 37. Noctuidae, see p. 414. 

52. Hind wing with nervule 8 curved and nearly or (piite 
touching nervule 7, or anastomo.sing with it after origin of 
nervules 6 and 7 ((^it. 53-58). 

53. Hind wing with nervure Ic absent (Cat. 54-57). 

54. Hind wing with nervule 8 witli a precostal s[)ur 

Fam. 24. Callidulidae, see p. 400. 

55. Hind wing with nervule 8 with no ])recostal spur 

{Cut. 56, 57). 

56. Hind wing with nervure la absent or very short 

Kam. 25. Drepanidae, see p. 4<)0. 

57. Hind wing with nervure la almost or (piite 
reaching anal angle 

Fam. 28. Thyrididae, see p. 404. 

58. Hind wing with nervure Ic present 

Fam. 41. Pyralidae, see p. 420. 
C. Fore wing with 4 nervules arising from the cell at almost even dis- 
tances apart (Cat. 59-66). 

5t). Wings not divided into plumes (Cat. 60-63). 

60. Hind wing with nervule 8 coincident with 7 

Fam. 13. Sesiidae, see p. 386. 

61. Hind wing with nervule 8 free (Cat. 62, 63). 

62. Fore wing with nervure lb simple or with a very 
minute fork at^base 

Fam. 14. Tinaegeriidae, see p. 387. 

63. Fore wing with nervure la forming a large fork 

with lb at base Fam. 45. Tineidae, see p. 428. 
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64. Winers divided into plunu*:? 65, 66 ). 

60 . Ivne wing divided into at most two, liiud wing into tliree 

• • P«nn. 4-2. Pterophoiidae, sih* j>. 4 2 (). 

66 . hore wing and hind wing each divid(‘d into tlirce ]dnnu‘s 

Earn. 43. Alucitidae ( = Orneodidae), sei; ]>. 426. 


Fam. 1. Castniidae. — The Insects of thi,^ family comhine to (f 
Jarye extent the eJutraeters of hntterjhes (end moths. The antennae 
aee knobbed oe hooked at the tip^ theee is a taeye jieeeosted area to 
the hind iriny. Ihe nereides of the front leiny are eonijilex and 
anastomose ,so as to form one or more aeeessory eells (Fig. Id 2). ^Jdiis 
iiiipoi'taiit, but not extrusive, lainily consists chioHy of I’orins foiiiid 
ill tropic'Jil ^Viiiuricu and Australia, divtusity of sizi^, form and 
appearance is very gioat, and it is ]»ro])able that the members of thi^ 
family will be separated * indeed, taxonomists are by no means 
in agreement as to the limits of the family. Tin* Castniidat^ 
are diurnal Insects, and the Xoith .Vmerican g(*nns Meyathy inns 



Ho. 18(3. Etisrhemon rafffcfiiae. An.'slralia. (Alter 
Doubleday. ) 


^ynemon are mncli smaller, but thc'y also 
1 heir liabits are very like those of the 
flit about in the hot sunshine, and when 


is by many con- 
sid(*rt‘d to bc‘long 
to th(i inio])alo- 
e(*ra. KnseJiemon 
r>f [/lesiar. ( Fig. 1 <S (>) 
is (‘xtrt‘iin‘ly lik(* a 
liirge Ski])])(‘r with 
long antt‘nnai‘, but 
has a well-marked 
fr(*nulum. The 
m(*mlK*rs of the 
Australian g(*nus 
look lik(( Skipjiei’s. 
]resp(*riida(^ ; they 
s(*ttling after their 


brief flights, the fore wings are spread out at right angles to 
tile body, so as to display the more gaily colourt*d hind 


\vings; at night, or in cloudy weather, the Insect rests on 
blades of grass with the wings erect, meeting verti(.*ally over 
the back, like a butterfly. Ifeeatesia, another Australian genus, 


H now usually assigned to i^garistidae ; its members look like 
moths. The male of JT. fenestrata is provided with a sound- 
producing organ similar to that of the Agaristid genus Aeyocera. 
■file Cast Ilia of South America are many of them like 
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Nyiiiphalkl Inittertlies, but exhibit great diversity, and resemble 
Imtterbies of several different divisions of the family^ 

The species are apparently great lovers of heat and can 
tolerate a very dry atni6sphere.“ The transformations of very 
few liavc been observed; so far as is known the larvae feed in 
stems ; and somewhat resemble those of Goat-moths or Leopard- 
moths (Cossidae) ; tlie caterpillar of C. tlicruinm lives in the stems 
of Brazilian orchids, and as a consequence lias been lirought to 
Europe, and the moth there disclosed. The pupae are in general 
structure of the incom])lete character, and have transverse rows 
of spines, as is tlie case with other moths of different families, 
hut liaving larvae with similar haliits.^ Cadnia eudesmia forms 
a large cocoon of fragments of vegetable matter knitted togetlier 
with silk. These Insects are rare in collections ; they do not ever 
appear in luimhers, and are generally very difhcult to capture. 

Fam. 2. Neocastniidae. — Tlie Oriental genus Ta,^cina 
formerly placed in Castniidae has recently lieen separated h)^ 
Sir G. Hampson and associated with Neo(y(sfni(t nicerlllci, from 
East India, to form this family. These Insects have the appear- 
ance of Nymphalid butterflies. They dilfer from Castniidae by 
the want of a proboscis. 

Fam. 3. Saturniidae. — This is a large and varied assemblage 
of moths ; the larvae construct cocoons ; the products of several 
sjiecies being used as silk. These moths have no frenulum and 
no proboscis. The hind wings have a very large shoulder, so 
that the anterior margin or costa stretches far forward beneath 
the front wing, as it does in butterflies. The antennae of the 
males are strongly bipectinated and freipiently attain a magnifi- 
cent development. The family includes some of the largest 
and most remarkable forms of the Insect- world. Coscinocera 
henvules, inliabiting North Australia, is a huge moth which, 
with its expanded wings and the long tails thereof, covers a 
space of about 70 square inches. One of the striking features 
of the family is the occurrence in numerous forms of remarkable 
transparent spaces on the wings ; these window - like areas 
usually occur in the middle of the wing and form a most remark- 
able contrast to the rest of the surface, which is very densely 

^ See AVestwood, Tr. Linn. Soc. London (2), i. 1877, p. 165, etc. 

- For bal>its of some Brazilian Castnia see Seitz, Lnt. Zcit. Stettin^ li. 1890, p. 258. 

^ For pupa see Chapman, Ent. Rec. vi. 1895, pp. 286, 288. 
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S(*ale(l. In Attar ns these attain a. large size. In otlun- speeies, 
sneh as the South African Lndia drUujonjNri, there is a small 
letter-like, or syinholiform, transjiarent mark towards the tip of 
eaeli front wing. We have at }>resent no clue to the nature 
or importanee of these reniarkahle markings. In the gcMius 
ANtomrris^ and in other forms, instead of trans])arent s[)aees 
there are large and staring oetdlate marks or eyi's, which ar(‘ 
concealed when the Insect is r(‘])osing. In Arreina^ (\i/H'nptrri/j\ 
Euducnionid and others, the hind wings are pi‘olongcd into V(‘ry 
long tails, ptadiaps exceeding in haigth those of any other moths. 



Fl(i. 187. Larva of .n/mv/.s’ India. A, at (*nd of 1st inslai’, ]»rolilr : B, H Ii 
iiistar, dorsal vit:*w ; C, fnll-^oown larv.-i, in repose. (Alter I’uiijade.j 


The cocoons are exceedingly various, ranging from a slight, 
epen network to a dense elaborate structuic*. arranged as in our 
Kmperor moth ; in this latter case an o})cning is left by the 
larva for its exit after it has become a moth, but l>y an ingenious, 
chevaux-de-frise work, this ojiening is closed against (‘xtiTiial 
enemies, though the structure ofliu's no resistance at all to the 
1‘scape of the moth. Fabre has recorded some olism vations and 
experiments which seem to show that the instinct predominating 
over the formation of the cocoon is not cognoscent. The Insect, 
il interfered with, displays a, profound stupidity. Its method is 
blind perseverance in the customary.^ The cocoon of Saturniidai* 
is more often continuous, i.e, entirely closed. Packard says that 

’ Souvenirs cntoniologiqueSf <juatn<‘mc seriv, 1891, pj>. -jlMd. 
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Actiaii him effects its escaY^e by cutting through tlie strong 
cocoon with an instrunient situate at the base of the front wing. 
Otlier species were examined and were found to possess the in- 
strument ; l)ut Packard is convinced that tlie majority of tlie 
species possessing the instrument do not use it, b\it escape by 
emitting a fluid that softens the cocoon and enaldes the moth 
to pusli itself through.^ The cocoons of the species of CrnDiAria 
have a beautiful appearance, like masses of filagree-work in silver. 
The pUY>a in Cermwhia h very peculiar, being terminated by a 
long, spine-like process. In Loepa neivara the cocoon is of a 
green colour and suspended by a stalk ; looking like the pod, or 
pitcher, of a plant. The silk of the Saturniidae is \isually coarse, 
and is known as Tusser or Tussore " silk. 

The larvae of this family are as remarkable as the images, being 
furnished with spine-l)earing tubercles or warts, or long fleshy 
processes ; the colours are fre([uently l)eautiful. The caterpillar ot 
Attar us atlas (Fig. 187) is pale olive-green and lavender, and has a, 
peculiar, conspicuous, red mark on each flank close to the clasper. 

About seventy genera and several hundred species are already 
known of this interesting family. They are widely distributed 
on the globe, though there are but few in Australia. Our 
only British species, the Emperor moth, Saturnia pavouia, is 
by no means rare, and its larva is a beautiful ol)ject ; bright 
green with conspicuous tubercles of a rosy, or yellow, colour. It 
affects an unusual variety of food-Y)lants, sloe and lieather being 
fixvourites ; the writer has found it at Wicken flourishing on the 
leaves of the yellow water-lily. Although the Emperor moth is 
one of the largest of our native Lepidopterous Insects, it is one 
of the smallest of the Saturniidae. 

. The himily Heuiileucidae of Packard is included at present in 
Saturniidae. 

Fam. 4. Brahmaeidae. — The species forming the genus 
Brahmaea have been various himilies, and are 

now treated by Hampson as a family a^xart, distinguished 
from Saturniidae by the presence of a proboscis. They are 
magnificent, large moths, of sombre colours, but with complex 
patterns on the wings, looking as<.if intended as designs for 

^ Amcr. Natural, xii. 1878, p. 379. 

Cotes, ‘^Wild Silk Insects of India,” Mus. Notes, ii. Xo. *2, 1891, 
15 plates. 
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upholstery. About fiftinMi species are recognised ; the g(‘o- 
graphieal distrilnitioii is remarkable ; consisting of a coinparatiMdy 
narrow belt extending ac*ross the Old World from da]>au to AW'si 
Africa, including Asia Minor and the shores of the Oaspia^i Sea. 
Little has been recorded as to the life-histori(‘s of these Insects. 
The larva is said to have the second and third segments swollen 
and armed with a pair of lateral spines projecting forwards. A 
cocoon is not foj ined. 

Pam. 6. Ceratocampidae. — This is a small family. Tliey are 
fine moths peculiar to the New World, and known ])rincipally l>y 
scattered notices in the works of North jVimn ican entomologists. 
Seven genera and alxnit sixty species an* known. The chief 
U'enus is Citheronia. Sonu* of the larvae an*. r(*markable, beiim- 
armed with large and com])lex s]>im‘s. A (‘ocoon is not form(‘d. 

Pam. 6. Bombycidae. ~ - In entoim logical literatim* this 
name has a very uncertain meaning, as it has bct*u a]>])li(*d to 
diverse groups; even at present the name is frc([m*ntly used for 
the .Lasiocani])idae. We ap])ly it to the inconsid(*rable family 
of true silkworm moths. They arc comparatively small and 
uninteresting Insects in both the larval and imaginal instais; 
but the cocoons formed by the well-known silkworm ai(* ol‘ great 
value, and some other species form similar structures that arc of 
more or less value for commercial ])ur])oscs. The silkworm has 
been domesticated for an enormous period, and is cons(*(|ia*ntly 
now very widely spread over the (*artlds surface ; opinions dilfer 
as to its real home, some thinking it came originally from 
Northern China, wliile others believe Lengal to Iiavc bc(*n its 
native habitat. The silkworm is properly calh*d Udvilrj/x won, 
but perhaps it is as often styled Srrirarta mori. Ik'sidcs licing 
of so great a value in commerce, this Insect has become an 
important object of investigation as to anatomy, physiology ami 
development. Its domestication has prolialdy lieen accompani(*d 
by a certain amount of change in habits and instincts, tin* 
creature having apparently lost its appreciation of ireed<mi and 
its power of flight; it is also Siiid to be helpless in certain 
respects wlien placed on trees in the larval state ; but the import- 
ance of these points has beep perhaps somewhat exaggerated.^ 

Although the family Bombycidae is very widely distributed 
in the warmer regions of the world, it includes only 15 or 20 

^ See on this subject Perez, Aci, Soc. Bordeaux, xlvii. 1894, p. 286, etc. 
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genera, and none of them have many species. The Mustiliidae 
of some entomologists are included here. Like the Saturniidae, 
the Lomhycidae are destitute of proboscis and of frenulum to the 
wings, hut they possess two or three internal nervures on the 
himl wing instead of the single one existing in Saturniidae. 

Fam. 7. Eupterotidae (Striphnopterygidae of Aurivillius). — 
This family lias only recently been separated from Lasiocanipidae ; 
its menibms, however, possess a frenulum ; while none is present 
in the larger family mentioned, its limits are still uncertain, 
but it includes several extremely interesting forms. The larvae 
of th(‘, European processionary moth, are 

social in habits ; tlu^y sometimes occur in very large numbers, and 
lujircli in columns of peculiar form, each baud licing headed by. a 
leadin’ in front, and tlie column gradually liecoming liroader. It 
is thought that the leader spins a tliread as he goes on, and that 
the lateral leaders of the succeeding hies fasten the threads they 
spin to that of the first individual, and in tliis way all are 
brougiit into unison. The hairs of these caterpillars are abun- 
dant, and produce great irritation to the skin and mucous mem- 
brane of any one unlucky imough to come into too close contact 
with the creaturt^s. This prop)erty is, howeviu’, not conlined to tlie 
hairs of tlie processionary motlis, but is sluiri'd to a greater or 
less extent by the liairs of various other caterpillars of this 
division of Lepidoptera. In some cases the irritation is believed 
to lie due to tlie form of the hair or spine, which may be barbed 
or otherwise pieuliar in form. It is also thought that in some 
cases a poisonous Ihpiid is contained in the spine. 

The larvae of other forms have the halnt of forming dense 
webs, more or less baglike, for common haliitation by a great 
number of caterpillars, and they afterwards spin their cocoons 
inside these receptacles. This has been ascertained to ocxmr in 
tlie case of several species of the genus Anuph.e, as has been 
described and illustrated by Dr. Fischer,^ Lord Walsingham," and 
Dr. Holland.^ The structures are said to be conspicuous objects 
on trees in some parts of Africa. The common dwelling of tliis 
kind formed by the caterpillars of Hypsoidcs radcma in Madagascar 
is said to be several feet in length but the structures of most 
of the other species are of much smaller size. 

^ Berlin, ent. Zeitschr, xxvii. 1883, p. 9. 

2 Tr. Lhin. Soc. ser. 2, ii. 1885, p, 421. » Bsyche, vi. 1893, p. 385. 
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Tlie larvae ot‘ the South American jj^enus Pidusfra, tlunigli 
liairy like other Kupterotid caterpillars, are a([iiatic in their 
habits, and swim by coiling themselves and makin^^ nu^vements 
of extension ; tlie hair on tlie back is in the form of diaisi^ 
brushes, but at tlie sides of th(‘ body it is lonL,H*r and mor(‘ 
remote: when the creatures come to the surfa(‘e- wliich is l)ut 
rarely — tlie dorsiil bruslies are (piite dry, while the lateral hairs 
me wet. The stigmata an' t'xtremely small, and tlu' modi* of 
respiration is not fully known. It was noticeil that- when 
taken out of the water, and walking in tlu' opcm air, these 
caterpillars have l)ut little ]M)wer of maintaining tluhr 
(‘(piililn’ium. Tluy ]>upate bi'm'ath tin* water in a singnlar 
manner: a iirst om*. having fovnu'd its eneoon, othei’s conu' sue- 
<*essively mid add theirs to it so as to form a mass.’ Another 
spi'cies of Pdhist l>erg,“ is also l»eli(‘\'ed to 
bri'athe by means of air entangliHl in its long (‘lothing; it 
comes to tlie surfaci^ occasionally, to rmiew the sup])ly : the 
hairs of the shorter brushes are I'ach swolli'ii at. tin* e\l remit y, 
but whether this may 1 h' in connexion with respiration is not 
known. This sjx'eics })upatt's out oi’ the water, between lla^ 
h‘av(;s of plants. 

Jyirphia tarquinid is remarkaldi* on account ol the gri'at 
difference of colour and ajitiearance in the two sexes. In the 
Australian genus Mdi'diic the abdomi'ii is densidy tutt(*d at the 
extremity with hair of a dillerent colour. 

Fam. 8. Perophoridae. — Tin* moths of th(‘ g(‘nns /V/’e////fi/vr 
have for long been an enigma to syst(*matists, and have been 
jdaced as abnormal members Of Psychidai* or ot I Irepanidai*, 
but Packard now treats them as a distinct taniily. 1 he larvae 
<lisplay no signs of any social instincts, but, on the contrary, each 
one forms a little dwt'lling for itselt. Some, twenty six'eies ot 
Pci'opJidi'd are now known; they inhabit a large jiart ot the 
Xew World, extending from Minm^sota to Puenos Airies. 1 he 
habits of I\ rtiflshehnrri have lieen describt'd l>y Harris, 
Packard^ and Newman, and tho.se ot 1\ hdtrsi by Newman. 11m 
larva is very peculiar ; there is a ilexible pair ot aiipendages on the 

^ Bar and Labonlbeiu*, Ann. cnt. Framr, (v.j iii. 187-5, p. -500. 

" Op dt. (5), vii. 1877, p. 181 ; and Ent. Zdt. Stcllin, xxxix. 1878, p. 221 ; and 
xliv. 1883, p. 402. 

^ Ann. Xew York Ac. viii. 1893, p. 48. 

^ Tr. ent. Hoc. London, n..s. iii. 1854, p. 1. 
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head, the use of which is uukiiown ; ^ they arise by slender stalks 
Ijehiud and above the eyes, are about as long as the head, and 
are easily broken off. After hatching, the young larva, when it 
])egins to feed, fastens two leaves together with silk threads, and 
so feeds after the tashion of a Tortricid, rather than a case-making, 
larva. Subsequently, however, the caterpillar entirely detaclu's 
two pieces of leaves and fastens them together at the edges, thus 
constructing a, case that it lives in, and carries about ; it can 
readily leave the case and afterwards return to it. When at 
rest, the larva relieves itself from the effort of s\ipporting this 
case by the device of fastening it to a leaf witli a few silken 
threads ; when the creature wished to start again, it came out 
and bit otf these threads close to the case.” Subsequently it 
changes inside the case to a pupa armed with transverse rows of 
teeth, like so many other pupae that are capable of a certain 
amount of movement. The larva is of broad, short, ])eeuliar 
form, and is said to be very bold in defending itself wlien at- 
tacked. The moth is somewhat like the silkworm moth, though 
of a more tawny colour. Newman does not allude to any 
cephalic appendages as existing in the larva of P, lateni 
If we accept the eggs figured and described by Snellen,“ as those 
of P. batesi, it is possible that this Insect possesses a peculiar 
mode of oviposition, the eggs being placed one on the other, so 
as to form an outstanding string ; but we tliink this example 
probably abnormal ; tlie mode is not shared by P. nK’Isheijnrri 
The genus Lacosoma is considered by Packard to be an ally of 
Pvrophora. The caterpillar of L. chiridota doubles a leaf at the 
mid-rib and fastens the two edges together, thus forming an un- 
symmetrical case. Many larvae of Microlepidoptera do something 
like this, but the Lacosoma cuts off the habitation thus formed and 
carries it about. Packard says it may have descended from 
ancestors with ordinary habits and that certain peculiar obsolete 
markings on the body of the caterpillar may be indications of this.^ 
The Argentinian Insect Mam illo curtiseaP is also probably an ally 

^ Dyar says, “We may surmise that it is to present a terrifying appearance to- 
ward small enemies.” He calls the Insect both PeropJtora and Cicinmis, mdshei- 
ny'ri, and states that it belongs [according to thejarva] to Tineidae ; the api)endages 
he considers to be enormously develo 2 )ed setae. J. X. York cut, Soc. iv. 1896, p. 92. 

^ Tijdschr. Ent. xxxviii. 1895, p. 56, PI. 4. 

^ Ann. Xciv York Ac. viii. 1893, p. 48. 

^ AVeyenbergh, Tijdschr. Ent. xvii. 1874, p. 220, PI. xiii. 
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of Larosoma. The caterpillar of this moth spins a (hvelliiiL*' 
for itself, and is remarkahlc from the l)rin'ht colour of tla‘ 
tlioracic seifments, the following somites l)eing coloiirh'ss ; tlie 
head bears a pair of large processi‘s, ([uite ditferent Irom 
those fignriMl by Harris. The moth itself is very (Jeonudrid- 
like in colour and form. This species is now assigiuMl to /V/c- 



Fig. 188 .— Larvae of Jlaniiiiock-niotl), Peroi>hom projcctiiiK from th<‘ir 

Ilaiumocks, built from their own excremiMit. South America. (Alter Jones. ) 


])hora, hut it seems to Vie very doulittul whctli(*r man} ot tla* 
species placed in this genus really belong to it. Ihe di\ersit} 
<d‘ habits and instincts evinced by these moths ot exceptional 
.modes of life, but considered to be closely allied, is very inteiest- 
ing. Tlie most remarkable of all is the Hammock-moth, Pero- 
pliora sanguinoleiita, of the centre of South America, the larva ot 
which constructs its portable habitations out ot its own excie- 
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ineiit, wliieli is of peculiar form, specially suitable for the 
])urpose. Tlie caterpillar, wlieii wishing to enlarge its case, builds 
it u]) from excrement flattened at the sides, so as to adapt it 
for laiilding purposes/’^ 

Fam. 9. Sphingidae moths ). — A very important 

family of moths of large or moderate size. Tliey liave a, pro- 
boscis wlii(‘h is free [uently very long ; there is a frenulum; the 
body is stouter than in most other Lepidoptera, and the wings 
are of small superlicies in comparison with it ; the antennae are 
sonuiwhat pecadiar, having a thick, solid appearance, pointed at 
the tip. d1ds is \isually somewhat hooked, and bears a few hairs. 
In the males the antennaii aia^. formed in a manner specially 
charaeteristie of the family. In section, each joint shows a 
chitinous ])rocess on the under side (Fig. IcSQ, A), forming with 
that of the other joints a continuous ridge, and on each 




Fic. 1S9. — Antennae 
of S])liingi(lae. A, 
One joint of an- 
tenna of (■hoci’D- 

('((hijHt ( 5 , 

enlarged ; B, tlnee 
joints of antenna of 
iSjihinx I if/ list ri, 
seen IVoni one side, 
and enlarged. 


side of this ridge there exists a series cd" short, delicate “cilia” 
arranged in a wvy beautiful manner (Fig. 180, B). This structure, 
with some moditications, appears to be usually present in the 
family ; it attfdns a very perfect development in cases where 
tlu; ti})s of two rows of cilia bmid towards one another, meeting 
so as to form an arched cavity. This structure is different from 
wh;it occurs in the males of other fandlies of Lepidoptera, for 
though cilia are very common, they are usually placed either on 
two projections from the body of the antennae (instead of on the 
two sides of a single projection), or there is but a single whorl, or 
set, of them on each joint {Catocala, etc.). The front wings are 
usually pointed at the tip, and are long in proportion to their 
width ; but in the Smeriiithini they are of different form, with 
the outer margin scalloped; the lijnd wings are remarkably 
small : the abdomen is frequently pointed, but in the Macro- 
glossini, or Humming-bird hawk-mothvS, it is furnished at the 
^ Julies, P. Liverpool Soc. xxxiii. 1879, p. Ixxvii. 
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tip with a tuft, or with two tufts, of denso, haig scales, capahle 
of expansion. 

The larvae are remarka1>le for their colours and form. The 
anterior se<rnients are attenuated, hut are capahle of j;n‘at retrac- 
tion, so that in repose (Fiu;. 190, A) this shape is conc(‘ah‘d ]»y 
tlie curious attitudes that are assumed. TIuue is in m'arly 
all castes a conspicuous liorn on tlu‘ eh‘venth se^nient, and tlu‘ Ixuly 
at the extremity behind the horn is so mucli modified that the 
terminal two segments l(H>k like little luoii* than a ])air of lar^^ 
claspers. Tu the Choerocam])ini, tlu* tlauacic se<»nients an* 
retractile, and can be withdrawn into the more or less inllat(‘d 
fourth segment, and give tlu* cn*ature somewhat the at)t>ea ranee 




Kl'.. ]',♦(). of 

till* CoplMi’ Ilawlv- 
iiiotli, Stjit’n'ilfliifs 

linfDlli, X 1. A. 
ill : B, in 

lllOVlIlU'llt. 


B 


of a miniature hood(‘d snake*. The larvae of SphingiOac do not 
hear any conspicuous hairs — exce[>t during tlu* first instar. llu*\ 
do not spin cocoons, but luiry themselves in the earth. 1 he 
pupa is remarkable from the deep cl(*ft that exists to admit air 
to the first spiracle, and for a deep depression on each side of the 
anterior part of abdominal segments 5-7 ; in some casr‘s tla* 
[)rol)oscis projects on the l)reast somewhat like the handle ot a 
pitcher. 

A great deal has been written on the colours, markings, and 
attitudes of Sphingid larvae, and many interesting facts lia\e 
been brought to light. We may refer the ri*ader to tlu* wiitings 
of Weismann ^ and Poulton,“ without, however, rec<jmniending 
him to place an implicit confidence* in their somewhat 
metaphysical disquisitions* for the views there sluidowed will 


^ Studies in the Theory of Descent, part 2, London, 1881. 
2 Tr, ent. Soe. London, 188.5 and 188d. 
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necessarily became mucli modified with the advance of exact 
knowledge. It is certain that the position assumed by the same 
individual varies much according to age, and to tlie interval 
since the last moult ; sometimes the attitude is much more remark- 
able than that shown in Figure 190, A, for the anterior seg- 
ments are ludd erect, as well as contracted, the front part 
of tlie l)ody being curled, and the Insect supported l)y the 
claspers and two pairs only of the abdominal feet. There is, 
too, a considerable difference in colour before and after an 
ecdysis. Piepers, who lias had a long experience among Sphingid 
larvae in Java, considers that much of what has been written jis 
to the protective value of their colours and attitudes, is mere 
fancy, and wild generalisation.^ 

Sphingidae have been recorded as capalile of producing sounds 
in the larval and pupal, as well as in the perfect, instars ; but 
the method in which this is done has not been ascertained, 
except in tlie case of the imago of the Death’s-head moth, 
which is well known to emit a very audible cry when not on the 
wing; in this case it is higlily prohable that the metliod is the 
friction of the palpi against the proboscis, as stated by Jieaumur 
and Landois ; the inner face of the palp is said to be marked in 
this case with fine ridges or striae. 

Fam. 10. Cocytiidae. — A single genus constitutes this family, 
and tliere are only three or four species known ; they come from 



Fio. 191 . — Cocytia (lurcillii. New Guinea. (After Boisduval.) 


the region of New Guinea, whence* the first was brought by 
D’Urville nearly a hundred years ago. They are still amongst 
^ Tijdschr. Etit. xl. 1897, pp. 27-103, 4 2 )lates. 
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the rarest of Insects. Xothing is known as to their life-histories. 
In appearance they soniewliat remind ns of the Hee-hawk mot hs and 
Zygaenidae. Butler says ^ the family is eharaeterised hy the pal])i, 
which differ much in the two sexes, and by the antennae r(‘sem- 
bling those of Castniidae or Ilesperiidae. The form, transjiarenev, 
und coloration of the wings reminds one vividly of the Sphingid 
<»'enns Henua'is ; the nervnration is somewhat like that of Jlctntfris, 
but has certain features of Zygaenidai*. Butler places th(‘ family 
between Agaristidae and Zygaenidae. 

Fam. 11. Notodontidae (PnnninentSy etc.).- -This 

is one of the most extensive of the families of Bondiyces ; it con- 
sists in larger part of ob.scnre-coloured moths, somewhat likt^ the 
ordinary N'octuidae of temperate regions: to which family the Noto- 
<lonts are indeed considered to be very closely alli(‘d. Th(‘ family 
contains, however, some very remarkal)le forms. 'Jarso/r/jis has 
an ebjiigate body, 
terminated (in the 
hunale of T. fid- 
Ifiiriff rit) bya very 
conspicuous tuft 
of enormously 
long, l)attledore 
scales; while -in 
the male of T, 

.'<0111 ini' ri the hind 
legs ave provided 
with an append- 
age of beautiful, 
r( )seate hairs. A 
few of the larger 
kinds l)ear a con- 
sid(‘rable I’esem- 
blance in form and 
proportions to the Sphingidae. Some ot the larvae are most intei’- 
esting objects ; the Buss-moth caterpillar, the Lobster, and tie* 
Dragon larvae are of such strange forms that they have already 
interested several generations of observers. I lie Buss-moth is 
common in the southern half of England ; its caterpillar (lig- 19i) 
has, instead of the elaspers, a pair of tubes in which are concealed 

^ Tr. eat, Soc. London^ 1884, p. 351. 



Flc. 19*2. — (yrura rinvlct (Pii'^s-iiiotli) ciitcriiillur. A. Moult- 
ing \ B, tlic saiiKi iii(livi<luul u li:w hours ultei the moult. 
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two long, Hexiblo whips, capable of being thrust out, and with- 
drawn, with rapidity. The structure and the mode of action of 
these flagella have been well elucidated by l^rofessor Poultond 
The flagella are to be considered as actual prolongations of the 
receptacle in whicli each is placed, though they are of very 
different texture therefrom ; they are everted by blood-pressure 
and drawn in ))y muscular action ; this latter function is very 
perfectly accomplished, the amount of relaxation and contraction 
of the muscle heing very great. It has been maintained that 
tlie whips have arisen as arms of protection against the attacks 
of Ichneumon flies ; observation shows, however, that the pro- 
])ortion of these “protected"’ Insects destroyed by enemies of this 
sort is quite as large as it is in the case of forms that are not so 
protected. The Puss-moth larva is also belie^^ed to be protected 
by terrifying attitudes,*^ as well as by ejection (like so many other 
hirvae and insects generally) of fluid. There is no reason for 
l)elieving tliat these larvae are less eaten than others, and con- 
se([uently a further hypothesis has been proposed, to tlie eftect 
that if tlu'.y liad not ac(piired these means of defence they would 
have been exterminated altogetlier. This supposition is con- 
sidered to account for their acquiring the defence by means of 
natural selection ; realising the dictum of 1). O’Phace, Esq. — 

Some flossifers think that a fakkilty’s granted, 

The niinnit it’s proved to be thoroughly wanted. 

When the Puss-moth caterpillar is full grown it spins a peculiar 
cocoon of a solid and impervious nature, which it manages to make 
look very like the spots, crevices, or other places amongst which 
it is located ; in this prison the creature remains for nine or ten 
months — by tar the larger part of its existence. When it has 
changed to a moth it has to esaipe from the cell in which it so 
effectually confined itself. This is etfected by the cocoon being 
thinner in front of the head of the moth, and by the emission 
from the alimentary ainal of a fluid that softens the cocoon at 
the spot alluded to. Mr. Latter has ascertained ^ that this fluid 
is strongly alkaline, and contains potassium hydroxide. The. 
front of the head of the moth is provided with a shield, consist- 
ing of a portion of the pupa shell, whicli enables the moth to 

^ TV. ent. Soc. London, 1887, p. 297, PI. x. 

See Poulton, Tr. cut, Sot\ London, 1886, etc. ^ Op. cit. 1895, p. 399. 
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push through in safety, and at tlie same time ])rote( ts the liend 
from the emitted Huid. Figure 19U shows the great rhauge that 
occurs in tlie period of a few hours in the si/e of tlie heail of the 
larva, as well as in that of the spiracles : in A thi‘ old s|)iraeles 
are seen surrounded by the mueh larger iu‘w orilices, wliicli are 
at the moment of moulting (piite visihk* through tlie skin that is 
about to be east off. 

The caterpillar of the Lohster-moth, Sfat/ni/ufs is more 

remarkalile than that of the Tuss-moth, hut is unfortunat(‘ly 
very rare. It has remarkably long thoracic legs, tlu‘ abdonuai is 
swollen at the ti]), and instead of the tiuiuinal clasp(*rs has two 
long slender ])rocesses. The effect of tlu'si* ]H‘('uliaritics is greatly 
enhanced by the extraordinary attitudi* assumed hy th(‘ cater- 
pillar, which holds the first five segments erect, with tin* st‘cond 
and third pairs of thoracic legs outstretchial : t he swollen terminal 
segment is also held erect. Hermann Midler stall's’ that whi'ii 
seen from the front this cater})illar looks like a s]»idci', and also 
that Nvlien alarmed it moves the long legs aller the fashion ol 
an Arachnid. He believes that it is thus eifectually jiioU'cted 
from the attacks of Ichneumons. Firchall says" that tli(‘- young 
larva, when at rest, closely resemhh's, in colour and outliiu*, 
one of the twigs of beech witli uno]M*ni*d laids, on which it 
freipieiitly stations itself; and that, whim fci'ding, its liki'in'ss 
to a great earwig or to a i avs is very striking. Others 

say that this caterpillar resembles a dead and crumjiled hi*cch 
leaf. 

The larva of Hyhocifinpa inillKdfsrri — tln^ Dragon ol old ^e])p 
— is highly remarkable. AVhen young it has grand lati'ial 
horns in front, and a dorsal row; as it gi’ows the lateral 
horns disappear. Hr. Chapman says ’ that he coidd not umh'r- 
stand at first why any larva sliould have such rimiarkalik^ angular 
outlines, curiously conspicuous corners and hum])S. but In^ altm - 
wards found that the creature exactly lesenddcd a culled oak 
leaf, eaten and abandoned by a TortrLr lai va. This cati'rpillar 
also constructs an elaborate cocoon from which the moth escap(*s 
by an operation performed by the pu])a, which is piovided with 
two hard spines, called by Dr. Chapman sardine-oj)eners. “ Fy 
a lateral rotatory movement of the pupa, which obtains its fulcrum 

’ P . r/i^. Soc. London, 1880, p. iii. ■ Munthhi Mixj. xiii. 1877, p. 231. 

^ E)itomolo(jisif xxiii. 1890, p. 92. 
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from tlie tightness with which it is grasped hy tlie cocoon, it 
ti’averses over and over again ” the same }uirt ot the cocoon till 
it is cut throngli ; at the same time the spines act as guiiK's to 
a ilnid which is emitted so as to soften the part that has to l>e 
sundered. 

Though many other larvae of Xotodontidae are ot most 
curious form and assume remarkable attitudes, yet this is not 
the case with all, and some are quite ordinary and like the cater- 
])i liars of common Noctuidae. This is the case with the s])ecies 
lilLCffmfitAypliUa al/nna W(‘ Inivti selecttsl to illustrate the meta- 
morphosis of the Order (kig. loT). Thost‘, who wish to form an 
idea of the variety of kirval forms in this family will do well 
to refer to Packard’s beautiful volume on the North American 
foians.^ The family has a very wide distrilmtion, but is absent 
from New Z(‘aland and Polynesia,, and appears to be but poorly 
re])reseuted in Australia. In Britain we have about two dozen 
s])ecies. 

Fam. 12. Oymatophoridae. — ^A small f;imily of nocturnal 
moths that connect tlie Pombyces with the Noctuids ; they are 
usually associated with tlie latter, but are widely separated in 
llampson’s arrangement because of a slight difference of nervura- 
tion, nervule 5 being nearer to G tlian to 4, wiiert*as in Noctuidae 
the reverse is the case. The Insects, however, in certain n‘spects 
approach tiie Notodontidae, and are of interest it oidy as sliowing 
tliat the linear seipiences we ado])t in books are necesvsarily con- 
ventional, and to some extent deceptive. We have three genera 
in Pritain ; oiir yu’Ctty Peach-blossom, Tlnjatu'a Jxttis, and tlie very 
different Ihiff-arches, T, ilcrasa, being among them. Meyrick 
denies any connexion of this group with Noctuidae, and in his 
nomenclature C/pu(ffophora becomes Polyplociiy and the iamily, 
f'onsequently, Poly])locidae. 

Fam. 13. Sesiidae or Aegeriidae {Clear-ioiiujs). — A family 
of comparatively small extent ; its members have tre(piently one 
or both pairs of wings in large p)art free from scales, the tiy) 
the body tufted, the hind legs of one sex peculiar. The size is 
usually small, but in the largest forms the measurement may be 
but little less than two inches across tlie expanded ^yings. 
The pupa is of the kind classed a^* “ ineompletae ” by Chapman, 
the appendages not being firmly glued to the body, and much 
^ Mem. Ac. Jrashington, vii. 1895, 290 pp., 49 plates. 
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mobility existin<^' ; an ‘‘ eyo-ta^llar ’’ is ]avs('nt, and tlu‘ si'^nKaits 
of the abdomen are armed with serit‘s of ttH*tli. 'Fbe larva, 
is a concealed fet‘dm-, lu'arly naked and c'olourh'ss, but with 
the leos normal in number thnn* thoracic, bmr abdominal ]tairs 
of fe(‘t, and the terminal elas|H‘rs; lhes(‘ are soim‘times but 
poorly devi‘lo|H‘d ; tlu* larvai‘ have a L:;reatt*r oi’ h‘ss n'semblanci' 
to those of Lonuicorn b(‘(‘th‘s, th(‘ habits of which t liiA shar(‘. 'riu‘ 
family was foi’iiierly associated with th(‘ Sphiiiuidac', with which 
it has no tru(‘ relationshi]> ; it is more (dosidy alli(‘d to tlu‘ 
Tineida(\ Some' of th(‘ s|H‘(*ies hav(‘. a c(‘rtain rt'staublaiK't* to 
l{ymeno])tera, which is ])robably in most, if not in all cjises 
mendy incidental, d'he ]U‘o])er ])osition of tin* faiinly was ])oint('d 
out l\v JUitler,^ l)Ut he did not distini»uish it from Tina(‘eeriida(‘. 
Areyriek calls tlu‘ family Aegeriadae, and ])laccs it in his seiies 
'rineiiia. 

AV(‘ have two eemu'a. of tlu^se ( 'h^ar-wiiut's in llrilain. 
They arc; TrorliU iu m (calk'd variously Srsi((^ Sphrr'ut, and 

Ai'ifrria), with two spc'cic's of eomparati vc'ly lar^'e size*, and Srsid. 
(called variously TrorJi iliuni and 
. /ryr/'m), with lU'arl}' a dozen s])ecies 
ot‘ smaller size'. A third j^n'iius, 

Ai-i(( pfrroti , is doubtfully native with 
iH. They are much prizc'd by col- 
lec'tors on account (if the', rarity of 
the Insects and their oivat dilfer- 
enee in' a})]iearance from our other 
native; Lc'pidoptera. 

Fam. 14. Tinaegeriidae. — This 
is one of the Ic^ast known of the 
lamilies of l.epidoj)tera,, and has <udy 
rc'cently been distinguish(*d from 
Sesiidae. It is (*ntirely c*xotic, and 
our knowk.;dge of it is princi]>ally 
due to Lord AValsingham." Noticing 
is known as- to the life-histories, exc(;])t that it has been stated 
by Stainton that a larva feeds in webs on shoots of a shruli of 
the genus Clervdendron. Tl^e family is widc'ly distributc'd, l)Ut 
its metropolis will probably prove to be the tropics of Africa. It 

of considerable interest as showing that the Sesiidae really 
‘ Tr. ait. Soc. London, ]878, p. 121, PI. v. ^ 1889, pp. 1:40, 6 plates. 
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Alii<a. (Alter Walsiiigliaiii.) 
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])eloiig’ to the Tiueid series of moths. The s])eeies we figure (Fig. 
lOd) has a eharaetiu* otlierwise peculiar to Sesiidae in the wings 
being inserted on the thorax remote from tlie head — a feature we 
do not find in the Tiiieidae ])rop(*r; while on tlie other hand it 
has the long wing-fringes, ami the shape of the wings that are 
characteristic of Tineidae. It is wortli mentioning tliiit though 
tliese Insects are of excessive rarity and very peculiar, there exists 
ill the Solomon Islands^ a s])ecies distinct from, though at lirst 
sight excessively similar to, tlie S. African one we figure. 

Pam. 15. Syntomidae. — This family has usually been asso- 
ciated with tlie Zygaenidae. It includes a large nunilier of 
moths having, as a rule, in external appearance little to distin- 
guish them from the family iiaiued. Many of them are of gaudy 
colours, and ])robal)ly of diurnal, Init somewhat sedentary, habits. 
The wings are less aanple than usual, the hind ])air fre([uently 
very small, so that tlie Insects have somewhat the ])roportions of 
Hymenojitera. fii some cases the resenililance is made more 
remarkalile by the fact that the wings are transparent and bare 
of scales, or have scal(‘s only at the margins, so as to be like the 
wings of Hymenoptera. Not less reniarkalde is the fact tliat 
these Insects use the body itself for the purposes of adornment 
ordis])lay; thus adopting a system ])revalent in the Ilymenop- 
tera, rather than that of their own Order, where the rule is that 
the wings are more ornamented than the body. In many 
cases the slia])e of. the body is so very different IToni the normal 
that the disposition of the organs of life in the interior of the 
liody must be materially affected. In some genera, such as Amfrr- 
nimorpha, the form, colour and attitude of the body and some 
of the limlis are ])lainly similar to Hymenoptera. These Insiicts 
have a highly-develo])ed frenulum, retinaculum, and proboscis; 
lupectinate antennae in the male, a complex organ at the base 
of the abdomen on each side, and are in fact highly-developed 
forms, except perhaps as regards the structures in connexion 
with lliglit. 

Unfortunately little or nothing is known as to the haliits 
and metamorphoses of these extraordinary creatures, but it is no 
doubt to them Seitz referred in spying, “ How far one may be 
deceived l)y appearances of a mimetic nature can only be com- 
prehended by visiting the tropics ; in this part of the world 
^ Walsiiigliain, Ojh clt., 1889. c. p. 21. 
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[Europe] one is prepared l)y knowledge gained 1‘roni l)ooks for 
the appearance Sesid. presents. Had one no knowledge of this 
sort as to Sesiidae he would actually in the held [in llrazil] over- 
look dozens of these little creatures without being aware (d* his 
deception. The surprise at linding a (juife dillertuit being in the 
net from what one believes he. has caught occurs daily in Ilrazil, 
so ricli in Lepido])tera.” ^ The same intelligent obstu’ver says “ 
that a s])ecies of was observed by him to l)e exactly 

like one of the blue wasps of the. genus Pcpsis. 

One remarkable point in these Hymenopteroid Syntoniids 
is their coiu])lete dissimilarity frcmi t-lieir immediate allies. 
They resemble very different Hynu‘no]>tera ; and not. only 
stinging Hymenoptera ; tbi‘ Sessiliv(‘ntr(‘s have a large share 
of their attmitions ; the; numerous s]K‘ci(‘s of Jit/rhaiia partaking 
the at)]u‘arance of the vSonth ^Vmerican Sa\\llii‘s in a wondeiTul 
manner. JJees, \Vas])s of the most diffcucuit kinds, and a vari»*ty 
of Sawtlies are ])eautifully j)aralleli‘d, if one may use such an 
(‘Xpression, by thc^se Syntomids. That shown in Mg. Ih4 lias tlie 
alidomen formed like that (d‘ a Tcdiolate Ilyiiienopteron ; the 
base of this part, moreover, r('sembl(‘s in a. r(‘iiiarka])l(‘ maniuu* 
th(‘ “median segment’’ of that Order. Tla^ constriction is, how- 
ever, ])laced not at the base of the abdomen Imt beyond t he* siaamd 
segment. Tims tlie structure} is not morphologically similar to 
that of the Hymenoptera, for th(} median sc'gment of Aculeate} 
Hymenoptera consists of only one abdominal st'gnu'iit, whih} in 
tins moth the corresponding ])art is formed of two sc^gmemts. 
Though anatomically inexact, tlu} r(‘S(}mblance is, as to ])roi)or- 
tions, correct ; and those who delight in the use of* tlai imagination 
will see that had the moth used only oiu* s(‘gment foi- the imita- 
tion, tlie result would hav(} lieen less succc}ssful owing to insuflicicuit 
size. In Ids very interesting account of soiiu* l>razilian Syn- 
tomids, ^ Seitz descril)(}s a species of Triclmra yirovided with a 
long appendage tliat is h(}ld straight backwards during life; and 
he informs us that this creature resembles a female lehneumon, 
the long process looking like the elongate ovipositor of the 
Hymenopteron. Possibly the species from J)emerara we figure 
may resemble an Ichneumon we are not acipiainted with, though 
its colour and form rather suggest a likeness to an Aculeate. 

’ Ent. Zeit. Stettin, Ivi. 1895, p. 233. - Op. cit. li. 1890, p. 261. 

Ent. Zeit. Stettin, li., 1890, ]). 263. 
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Tliis ease of re8ein])la,iice is of the most iiotewortli}' cliaracter, 
tor ail a])peiulage of this kind in a l.epidopterous IiiS(‘et is 
without ])arallel, and is almost e([uivalent to the production of 
a new structure. An interesting feature of the ease is that 
rchneumonidae do not sting, and there is no evident reason why 
the (uiemies of the moth should be particularly afraid of an 
ovipositor. 

The 1 arvae ap])ea,r to be in form somewliat like tliose of 
/ygaimidae ; lait with the same sort of rein:irkal)le clothing, in 
the lorm of tufts and brushes, that we lind in Lymantriidae. A 



cocoon is formed. In Britain no member of this family is to 
1)0 met with, but Abc/m amilla may formerly have been a, 
native; Si/utotnis ])he(/ca has occurred here; probably an escaped 
example that had heen introduced in one of its earlier stages. 

Fam. 16. Zygaenidae {Burnet-Moths \ — Tliis family is one 
alioUt the limits and characters of which much difference of 
opinion prevails. As exemplified by our Burnet-moths it is 
characterised (in addition to the points given in the table) by 
the peculiar, Hexible antennae; these are a little thicker before 
the tip, but are curved and pointed at the extremity, and without 
pectinations in the male. There is an elongate jiroboscis ; 
bladder-like organs at the sides of the first abdominal segment 
are not present. The pupa is softer ^than is usual in the Macro- 
lepidoptera, and the parts are less firmly fixed together, so that 
unusual mobility exists; six of the intersegmental membranes 
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are free, and the ahdoimai has much i)o\ver of movenumt ; t here 
is no eye-eollar ; tlie antennae, hind leu's, and pvohoseis- tips 
slirU-li Imekwiinls ;is t'iir as the lil'th or sixtli alxlomiual st'o- 
inciit, tlic tijis beino (luilo I'lvo ; on the dorsal jilalos ol tlio 
aliilomou there are rows of niinute eh'vations reiiiiinliiie one ol 
the t«'(*th existing in ]>npae tliat live in stems or naileries. Ibis 
is altogether a peiadiar pupa.; it lives closely enclosed in a small 
liard cocoon, and its oveat cai)acily tor movement is perhaps (am- 
nected with the tact that th(‘ j.upa. itselt manages lo force its 
wav through the cocoon in anticipation ol tlu' cmerjtence ol the 
moth. d'his coc(ion is iastcnevl tiu'htly to a stem, ami is coveied 
with a snlistance that gives it a glazed appearance, 'the larvae 
art! objects of a baggy natnre, witli inferior coloration, consisting 
of large dark blotclies on a light gronnd, ami withont any 
remarkable development of tbeir somewbat feeble system of 
hairs. IS'nmcrons small moths from the troincs are assigned 
to the family; they are most <d’ them conspicnonsly marked 
and coloured, and like our r>nrnets are probably dun nal. 

'file family Chalcosiidao is reduced by llamiisoii to the 
position of a sub-family of Zygaenidae. It consists of a largo 
variety of dinrnal moths ot varied and brilliant colours, with an 
cx[ianse (d' wing large in 
(‘ompai’ison with the ty]>i- 
(iil /yga(‘ncit‘, and with 
the antennae peetinate or 
llahellate to tlu^ tip. Some 
of these Insects (wliieh avr 
as cons[)icnous as possiiile 

in appearance, at any rate 105. pv/riurn'imi. Whv^s on 

in a cabinet, the Kast riglit sitU* :im .1 ilfiniiltti to .show 

r T 1 ‘ ’ iiervuration. linlia. (Alter Swinliot'. ) 

Indian Cadphiiyfs iiuforfu 

c.//.) are consid(‘red to be destitute of any special “ ]»rotection;’ 
IfisCur is a genus of remarkable crucitorm moths, oi a mixtuK* 
of lilack and metallic colours, with carmimt - tinted liodies. 
Hninimnia ptdehendma Indiaj is a curious moth of butter- 

lly form and coloration, red and lilack with yellow yiatches, and 
wiili some of the nervules distorted, as it they had he(*n foiced 
apart in certain spots in order to accommodate th(*se patches. 

Two or three hundred species ot Chalcosiidao are lecoided. 
Tliey are specially characteristic of the Indo-Malayan region. 
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Pam. 17. Himantopteridae (Thymaridae of some autlio- 
rities) are placed by Hampsoii in tlie sub-family Pliaiuliiiae of 
Zygaenidae characterised by the absence of tlie mouth-parts. 
The Ifimaiitopteridae are small moths, and have the scales on 
the wings very imperfect and hair-like; the hind wings form 
long slender tails, so that the insects scarcely look like inoths. 
They are peculiar to India and Africa. In the South African 
genus Dianeunt (belonging really to riiaudinae) also the wings 
are scaleless and lu'arly transparent. 

Pam. 18. Heterogynidae.— Consists of the single genus 
I/ekroffyma wliicli has hitherto been found only in the south of 
Europe. This is an important form connecting Zygaenitlae and 
Psych idae. The larvae resemlde thosci of Zygaena, and construct 
an oval cocoon for their metamor])liosis. Tlie male issues as a 
sniiill moth of smoky colour, the scales being but imperfect ; 
the female chrysalis shows no trace of any appendages, and the 
imago is practically a maggot, and never leaves the cocoon ; in it 
she deposits her eggs, and the young larvae hatch there.^ 

Pam. 19. Psychidae. — Small, or moderate-sized moths, with 
imperfect scales, and little or no colour beyond certain shades of 
duskiness ; the sexes very different, the female being wingless and 
sometimes (piite maggot-like; the male often with remarkable, 
bipectinate antennae, the branches sometimes very long and 
Hexible. Larva inhabiting a case that it carries about. This 
family consists of Insects unattractive in appearance but present- 
ing some points of great interest. It is frequently stated that 
tlie Psychidae are destitute of scales, but Ileylaerts states “ that, 
in addition to hairs, scales of a more or less imperfect formation 
are present in all, but that they are, like those of some Sphingidae 
{Mmrof/lossa), very easily detached. Tliere is much difference in 
the females, some having well-developed legs, while others are 
not only apterous, but are bare and destitute of appendages 
like a maggot, while in certain cixses (Fig. 196, G), the head 
is reduced in size and is of peculiar form so as to make the 
Insect look really like the larva of one of the parasitic Diptera. 
These females never leave their cases, but deposit their eggs 

< 

^ For details as to habits, etc., see Rambiir, Ann, Soc. cut. France, v. 1836, 
p. 577 ; and Graslin, op, cit. xix. 1850, p. 396. 

“ Monograph of European Psychidae, Ann. Soc. cut. Belgique, xxv. 1881, 
p. 29, etc. 
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tlierein, and inside, also, tlieir former pnpa-skin ; and Inn e liio 
young hatch ; the peculiar little larvae are very numerous, and it is 
suggested that they make a first meal on tlu' ])ody ot tlu‘ir [)areut. 
l)Ut this \ve believe has not been satisfactorily ascertained. 
(Ireat differences as to the condition of the legs, antenmn*, ('tv., 
iire said to exist in species of the same gmius. There is also a 
remarkable diversity in the pu])a(‘ of the females ; the mal(‘ si‘X 
]»eing normal in this respect. Somt* of tlu' Icmiah' pu])ae an* 
(h^stitute of wing-sheaths and all othm* appmidages, wliih' othms 
are said to possess them, though there are no wings at all in 
the imago (^Fun}City (lia^at dillicnltics attend the staidy ol 

these case-l)earing Insects, and st‘vmal ])oints re<|uin‘ caretul 



Pi(i. 190. — Mtaiuiiorphosis of Mtnuht rJntht/o/tJiont. (’cvlon. A, in cum*, nut. 

size ■ B, larva itself, niaf'nitie<l ; C, vase <>»' female <lnriiiK puj.ation ; D, of male 
(luring pupation; E, female pupa, ina-jnili.Ml ; F, mal.‘ motlu nat. size; O, leniale 
moth, inagiiilied. (From nnpnhlislied drawings by Mr. h. L. (ireen). 


reconsideration, amongst them the one w(‘ have just inmitiomMl. 
The males lly rapidly in a wihl manner, and may sonn'times 
be met with in swarms; their lives are believed to bt*. veiy Init*!, 
rarely exceeding a couple ot days, tind sometimes being limitetl 
to a few hours. 

The larvae are called basket-worms, and their Ittiskets or 
cases are well worthy of attention. iheir variety is lemaik- 
able ; the most extraordinary are some ot the genus Aiitcrona 
Fig. 197, 11, which perfectly reseiiihle the sliells of Molluscs 
sucli as snails; indeed, the specimens in tin' collection at 
the British Museum were^sent there us shells. This cuse is not, 
like those of other Psychidae, constructed of (‘arth or vegetabh^ 
matter, but is of silk and is in texture and appearance exactly 

^ Heylaerts, op. n't. p. oo. 
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lik(i the surhice of u sliell. Psyche helix is, according to 
Iiigcnitzky,^ found in great numbers m'ar Lake Issyk-kul in 

Central Asia, wliere the 
larvae feed, in their snail- 
shell-like cases, on a gi’ass, 
just like snails. Only 
females could he reared 
from these larvae. Tlie 
('ase of dial la hochinyli 
(Fig. 197, C) consists of 
little ])ieees of wood cut 
to th(‘ ])i’o])er lengths, and 
spirally arranged, so as to 
form a construction that 
would be (juite a credit to 
our own species. In some 
of the (Jane|)horinae wa 
m(!(‘t with long cylindrical (‘.ases, like those of Caddis- worms, or 
of Tineid larva,(‘. 



liaskcts, or cases, ’of Psyeliidae. A, 
A m ictd' ; B, A pf<’r<nu( {ov Coch- 

lopliord) nthditd ; C, (■hdlia Jmcki n>fi. 


Hi ley Inis given an acx'ount of several points in the struc- 
tures and natural history of one of the North American basket- 
or bag-worms, Tliifridopieryx eplieineraeformis ; one of Ins points 
being the. manner in which the imwly hatched larva forms its 
case.“ Tins (piestion has also been discussed by I’ackard.'^ Tlie 
larvae whim hatched in unnatural conditions will make use of 
fragments of ])aper, cork, etc., for the case; the act of construc- 
tion takes one or two hours, and the larva does not eat till the 
case is completed. It walks in a peculiar manner, the legs of 
the third pair being moved forwards together, as if they were 
the prongs of a fork. 

This family is already one of considerable extent, but its 
study, as already remarked, is but little advanced. Some 
naturalists are inclined to place it among the Tineidae, but it 
is connected with Zygaenidae by means of Heterogynidae. ]\Tr. 
Meyrick divides it, placing Psyche and Sterrhopteryx (the forms 
rejn'esenting, according to his ideas, the family Psychidae in 
Britain) in the series Psychina which, includes Zygaenidae. He 


^ Zool. Auz. XX. 1897, p. 473. This is probably Aptcrona crcnulclla^ or one 
of its varieties. - JiuJl. U.S. Dcp. Aijric. Ent. x. 1887, p. 22. 

^ Ann. Ecic York Ac. viii. 1893, p. 54. 
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removes the other British genera, and Kplrjmoi^trnjx. lo 

Tineidae iu‘ar Solcnohid and Tnlei)orin. The grou]) Cancphoi'inae, 
to whieh tlie two genera in question htTuig, was long sinci' separ- 
ated from Psycludae hy Iferrieh-Selialler, hut this eours(‘ was 
condemned by Heylaerts. Partlumogeiu^sis has Itetm llauight by 
some to occur in numerous sp(*ci(‘s in tliis family, but Ili'ylaiMts 
says that it is linuted to Aptrron(( rt-r/uflrlhf var. and even 

of this species males an‘ found in c(‘rtain lo(‘alil i(‘s. 

Fam. 20. Cossidae ((/(xU-Mo/hs, or (xn'prnh'r-Wonii.Ajr- 
Moths of mod(‘ra.te, or rather large, size, without ])robos(‘is, IVt*- 
([uently with a dense covering of maltiMl, im])erf(‘ct scales; llie 
pattern being vague. Tlu* larvae bon* into trees in wldeli llu'y 
otti*!! make large burrows, leaving hob's from wbii'li sai> exudes. 
Our common (Joat-motli is a go«jd sp(‘eimen of this family, wliieli 
is a veu'y widely distrilinted one*. Tlie Australian g(*nus /V/7n~ 
fiiffcrtf has very lai'gi*, ])(‘ctinated anti'iinae in the inabx The 
larvae of (.'ossidae are m^arly bare of clothing and an* unadorn(*d ; 
lb(‘y form a slight cocoon of silk nnx(*d with gnawa'd wood. 
The pupa of the Ooat-inoth is n*markabb‘ for tie* gi'eat develo])- 
nieiit of tlui rows of t(*etb on the dorsal aspects <il tin*. s(*gnients 
of the abdomen, and foi* tin; abs(*nee of eonsolidation in this 
[»art, six of the int(n‘S(‘gnu‘ntal incisions being frei*, and tin* 
\(*nti*al a,sp(‘ct almost membranous. ^h‘ry litlh^ is known as to 
other ])U[)ae of the familv. It is beliexa/d that, the generations 
of tin ‘se Jnsivts arci fewer than usual, tin* growth of* tin* lar\a. 
o(‘cupying a p(‘riod of two or threi^ years. Tin*, larva of Zrii:,i ra 
forms a tenqiorary cocoon in whicli it ]»ass(*s a \vint(*i’- 
slec'p, l)efor(i again feeding in the. s])ring.‘ It. is a, moot (pii'stion 
whether the Zenzeridae should lui s(*parated from tin* ( 'ossidae or 
not. The group includes our \Vood-leo])ard moth, whirh, liKa* 
many other Zenzerids, is s])otted in a very striking but inartistic 
manner. The yiosition the family Cossidm* should occupy in an 
arrangement of the Lepidojitera is a V(*ry ditlicult (piestion. Some 
consider the Insects to lie allied to Tortrieidae. The. wing-nervura- 
tion of CtKSSifS is very peculiar and coiiq>lex, th(*re ])eing lour or 
live cells on the front wing, and three on tin*, hind om*. Meyrick 
places Zenzeridae as a familv of his seri<*s Psvi'hina, but s(*t>ar- 
ates Cossidae proper (he calls them Trytjanidae) as a landly ot 
the series Tortricina. 

^ Kaleiider, Enf. Zdt. Stettin, xxxv. lS/4, [>. 20o. 
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Fam. 21. Arbelidae. — Closely allied to Cossidae, l)ut with- 
out freuuluin, and with less complex win^j^-nervures. A small 
family believed to be similar to Cossidae in the life-history. 
The tro])ical African AiTelidae are considered by Karsch to ])e 
a distinct family, Hollandiidae. 

Fam. 22. Ohrysopolomidae. — This family has been estab- 
lislied 1)y Dr. Aurivillius ^ for an African genus, allied in wing- 
nervuration to Cossidae ; the Insects are like Lasiocampidae. 

Fam. 23. Hepialidae {GJimt- and Sivift-Moths ). — ]\Ioths of 
very diverse size, some gigantic ; wings not fitting together well 
at the bases; without a frenulum; no prol)Oscis; the scales 
imperfect ; the nervures complex. Tlie Hepialidae are extremely 
isolated amongst the Lepidoptera ; indeed, they have vitally no 
allies ; the conclusion that they are connected with the Micro- 
pterygidae b(;ing certainly erroneous. Although but snudl in 
num])ers — only about 150 species being known — th(‘y exhilut a 
remarkable variety in size and colour. Many are small obscure 
moths, while otluu's are of gigantic size — six ur seven inches 
across the wings — and are amongst the most remarkaldy coloured 
of existing Insects. The great Charagia of Australia, with 
colours of green and rose, bearing white spots, are remarka])le. 
The South African Leto venus is of large size, and has an 
astonishing su])ply of glittering metallic splashes on the wings, 
making a barbaric but effective display. The South Australian 
Zdotypia staceyi, of enormous size, is also a handsome moth ; 
but the majority of species of the family are adorned only in 
the feeblest manner. 

Very little is known as to the larvae ; they are either sub- 
terranean, feeding on roots, or they live in the wood of trees and 
shrubs. They are nearly bare, and are apparently the lowest type 
of Boinljycid larva. At the same time, it would appear there is 
considerable variety amongst them. Packard siiys the young 
larva of Hcpialus inustelinus has the arrangement of setae that is 
normal in Tineidae. The larva of JL humuli seems to be a very 
simple form, but H. hectus shows a considerable amount of 
divergence from it. They probably live for several years ; tlie 
larva of //. argcnteo-rnacnlatus in North America lives for three 
years, at first eating the roots of Alder and then entering the 

^ Enf. Tuhkr. xvi. 1895, p. 116. 

- Oil larvae of Heiualidae, J. Xao York ait. Soc. iii. 1895, p. 69, Plates III. IV. 
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steins. The piipne are also peculiar. They aiv of iiiinsuai’iy 
elongate, cylindrical form, with eoniparatively fe(‘]>le iiitt\uunn*nl, 
hut with a, eonsiderablt‘ development ot ehitinoiis, elevat(‘d, toolhed 
ridges, on the dorstil aspect, and a very strung ridge of this kind 


on the ventral surface of ' 

tlie seventh segment ; the 

wing-sheaths are short: it I 

is very dittieult to distinguish HV) j fn 

the full numlder of abdominal 

segments. These pupae are ' XUy 

remarkably agile, and by L ' W - 

wriggling and kicking are I 

abk' to move a considerable 

distance ; it is said that they 

can force thtuuselvcs to the 

surlaee even when the supcu’- A rij/ X 

lieial soil is cpiite hard. UyoXl \ 

We cannot consider this fw— 

])U|)a naturally ])laet‘d 0 'vAr^ 

amongst either the pu]>ae ^ 

„l,to.U» or i„to,„i,loU,o of BOi-lr. 

(diapman. 

We have already remarked that littk‘ is known as to the 
life-histories. The species are ]U‘obal)ly prolilic, a lemal* ot 
//. tliule having been known to deposit moii^ than JOUt) eggs. 
Uf the Australian forms little mort‘ is known ’ tlian that they li\e 






in the W(jod of trees and slirid)s, and an* rapidly disapjiejii ing . 
we may fear that some are extinct without (*\nr having been 
discfjvered, and others, also unknown l»ut still existing, m.i\ 
disappear only too soon; the wasteful destructi(»n of timber in 
Australia having been deplorable. 

The peculiar habits of the He])ialidae are not likely to bring 
the Insects to tlie net of the <u-dinary coll.H tor, and w(* Indieve 
they never fly to light, hence it is ])roba])le tliat we are 
accpiainted wdth only a small portion ot the existing s])ecies . 
their distribution is very wide, but Australia seems to lx* thj'ii 
metropolis, and in New'^Zejiland twelve speci(‘s are known. Tlie 
genera as at present accepted are n*markal)le lor theii wide 
distribution. Leto is said to occur in South Africa and in the 


^ Olliff, Australian Hepialidac, Entomolfujist, xxviii, 1895, p. 114 
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I'i ji Tslaiuls ; but we must repeat that the study of these 
iuterestiug Ius(‘ets is in a very ])i*iinitive state, and our present 
knowledge' of tlu'ir distribution may l)e somewliat misleading. 

The haiuts ot the European Ifejnahis in eourtsliip have been 
observed to a. eonsiderabl(‘> extent and are of great interest, an 
astonishing variety and a })rofound distinetion in tlui methods 
by wliieli the sexes are lu'ought together having leeen revealed. 

//. lun/iuli, our Ghost-motli, is the most ])eeuliar. Its 
ha1)its were deteeted by Dr. (diapman.^ The male is an 
Inseet of exee])tional eohjur, ])eing white above, in eonse([uenee of 
a dense formation of imperfecT scales; the female is of the 
brownish tints usual in Swift -moths. In the niontli ot‘ dune 
tlie male selects a s])ot where he is conspicuous, and liovers 
])ersistently there for a period of alxait tw(aity minutes in tlie 
twiliglit; Ids colour lias a silvery-white, glistening apjx'aranee, 
so tliat the Insect is really conspicuous notwitlistanding the 
advanced hour. Females may be detecttal hoveling in a, sonie- 
wliat similar manner, lait are not conspicuous like the male, 
their colour being oliscuri' ; whili'- so hovering they are oviposit- 
ing, droppinji; the I'ggs amongst the grass. Females that have 
not be(‘n fertilised move very dilferently and dash about in 
an erratic manner till they see a male ; they apparently have 
no better means of informing the hovering male of their ])resenee 
than by Imzziiig near, or colliding with liim. Iinmediately this 
is doiu;, the male abandons his lioviulng, and (‘oupling occurs. 
There can lie little doubt that the colour of the male attracts 
the female; but there is a variety, hethiandu'a, of the former 
sex coloured much like the female, and in some lo('alities 
varieties of this sort are very prevalent, though in others the 
species is (juite constant. This variation in the colour of the 
males is very great in Shetland,” some being quite like tlie 
leiuales. In IL hcctus the two sexes are inconspicuously and 
similarly coloured. The male hovers in the afternoon or evening 
in a protected spot, and while doing so diffuses an agreeable 
odour — said by Barrett to be like pine-apple — and this brings 
the female to him, much in the same manner as the colour 
of H, liumuli brings its female. The hind legs of the male 

^ Eat. Mag. xiii. 187(5, p. 63 ; and xxiii. 188(5, p. 164. 

- Weir, Entomologist, xiii. 1880, p. 249, plate ; King, Ent, llcconl, vii. 1895, 
p. 111. 
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are swollen, beiiio filhul with ulaiuls lor strretiiie' the 
odorous niatterd Idiis strueture has hul t(» the siiiiLtestion of 
the oeneric name rinpnatojnif^ for th(‘ Insi'et. Tiirnino to 

other s])eeies of the <j^enus, we lind that tht‘ normal rela- 
tive roles of the sexrs ar(‘ (‘xhihited, hut with eonsi»lt*rahlo 
diversity in the specie's. In Jf. lujuf/l the' male's lly ahout 
with rapidity, while the female sits on a stem anel vibrates 
lu‘r wind’s; she thus attrae-ts the* male's, lait they de> not 

perceive her unless hapt)e‘nini;- to come* witliin thre*e* oi- four 
fee‘t, when they he'conu' aware* of he*r ]»re)xiniity, search lor anel 
linel her. It is doulitfnl whe‘the‘r the* attrae-tiein is in this ease* 
t he* lusult of an oele)iir : it weadel ap])e*ai' nie)re‘ ]>re)hahle that it 
may he sentnd, or that the* vihratiein e»f the* wiii^s may he* lelt Ity 
the* male. 

In H. Htflrlnus^ H. rdleiht anel H. jtjf rr na w ds less ahneunial 
nieales of attracting the males e)ceau‘, the* inelivieluals e»f this latte*r 
sex assembling in gre*at numbers at a s])e»t whe*re, tlie‘ie* is a ie'male. 
In the tirst of the three*. spe*cie*s me*ntioneel tlie lemale* sits in the* 
twilight on the ste*m of sennet ]»lant and vihiatcs tlie* wings with 
ra])ielity ; slie eloes not lly: inde*eel, ae*eM)rding to Mi.* h*e>l»se)n, she 
doe*s ne)t till after fe*rtilisatie)n move* fre)m the. speit whe*r(*. she* 
eme*rged. In ][. ye/zvo/cco/.s* the* fe‘mal(*. is epiite a])te‘re)us, luit. is 
ve*ry attra.e*tive^ to the male*s, which as we* have* said, assemlile* 
in large* numht*rs ne.*ar her. Thus within the* limits ol the*se* 
fe*w allied forms we lind raelie'ally dilfetrent re*latious e)i tlie* 
sexes. 

1. The* male attracts the female * — { \) liy sight (//. 

(I>) liy odour (//. lurtf/s). 

2. The female attracts the male^ — (A; by vibration ol wings 

(If. lupidinus and Jf, sjj/n/ufs): (Ilj without vil)ration, 
hut by seinie means acting at a elistance (If. rrllrdu^ 
H. pyreiKiirtiH). 

Little or nothing is known as tei the*, habits eil the? groat 
majority of the more remarkable forms ol the*, family. I lie*, 
gigantic Australian forms are lee lieve*el to he scare e*ly e*ve'r se*e*n on 
the wing. 

The IIe?pialidae differ from other Lejudoiitera by very im- 
portant anatomical characters. * The ahsence of most of tlie* 

^ Hertkau, SB. Ver. Rheinland^ xxxvi. 1S79, \k 288; anel Jrch. Natunj. 
i. 1882, p. 362. 
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iiioiith-piirts is a character comiuon to them and several other 
divisions of Lepidoptera; hut the labial palpi are peculiarly 
form(.*d in this family, ])eing short and the greater portion of 
their length consisting of an undivided base, whicli probably 
r{3presents some part of the labium that is membranous in 
normal Ltgndoptera. The thoracic segments are reniarkal)ly 
simple, tlie three differing less from one anotlier than usual, and 
])oth meso- and meta-notum being much less infolded and co- 
ordinated. Tlie wings are remarkalde for the similarity of the 
nervuration of tlie front and hind wings, and by the cell being 
divided liy longitudinal nervules so as to form three or four 
cells. On the inner margin of the front wing there is near 
the liase an incision marking off a small prominent lobe, the 
jugum of Prof (Jomstock. Brandt mentions the following 
anatomical peculiarities,^ viz. the anterior part of the alimentary 
canal is comparatively simple ; the respiratory system is in some 
points like that of the larva ; the heart is composed of eight 
chambers ; the appendicular glands of the female genitalia are 
wanting. The testes remain separate organs throughout life. 
The chain of nerve ganglia consists of the supra- and infra- 
oesophageal, three thoracic, and five abdominal, ganglia, while 
other Lepidoptera have four abdominal. 

Fam. 24. Oallidulidae. — A small family of light -bodied 
diurnal moths having a great rescm])lance to buttertlies. In 
some the frenulum is present in a very rudimentary condition, 
and in others it is a])parently absent. Cleosiris and Ptcrodecta are 
very like butterflies of the Lycaenid genus Theda. Although 
fifty species and seven or eiglit genera are known, we are (piile 
ignorant of the metamorphoses. Most of the species are found 
in tlie islands of the Malay Archipelago, but there are a few in 
East India. 

Fam. 25. Drepanidae (or Drepanulidae). {Ilookdi'ps ). — The 
larger moths of this family are of moderate size ; many of 
the species have the apex of the front wing pointed or even 
hooked ; some have very much the appearance of Geometrid 
motlis ; they ^ resemble very different memliers of that family. 
Greta kyalodisca is remarkable on account of the very large, 
transparent patch on each front wing, though the other species 
of the genus have nothing of the sort. In the genus Derocti we 
^ Zool. Atix, iii. ISSO, p. 186. 
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find Insets with the scales iinpertect, they hein<^ tew and small 
and approximating in form to hairs; \\\ 1). hyaUmt scales are 
nearly entirely absent. Tn other genera, e.y. rt'pa nn, /SV/vy^- 

f operas, there is only a very inferior state of scale -formatioiL 
Tlie few larvae that are known are ])eculiar ; they are nearly 
bare of hair, without the pair of terminal clasiiers, wliile the 
l)()dy is terminated by a long tubular process. They form a. 
slight cocoon among leaves. 

The members of the family were formerly much misunder- 
stood, and were assigned to various positions in the Ordt‘r. 
There are now about dO genera, jind loO species known, tin' 
geograpliical distribution of the family being very wide. In 
Britain we have half a dozen species. Ci/i.r ylaaeaht (better 
known as C. spintda) is said “to undoubtedly imitate” the 
e.xcrement of birds. No doubt the Insect resembles that/ sub- 
stance so as to be readily mistaken for it. This Insect has a 
verv wide distribution in North America, Europe and .East 
India, and is said to vary so much in the structure of its organs 
as to justify us in saying that the one species belongs to two or 
three genera. 

Fam. 26. Limacodidae (or Eucleidae).— Thes(‘ are some- 
what small moths, of stout formation, sometimes very sliort in 
tlui l>ody, and with rather small wing -area. 1 he lamily 
includes however at present many Insects ol diverse aj)])earance ; 
there are numerous forms in which 
a})i)le-green is a ])rominent colour: 
some l)ear a certain resemblance 
to the Swifts, others to Noetuids : 

^ome,Iiosema and Staetherinia, iiio oi 
extraordinary shapes ; certain very 
small forms, Gavara, Ceratonema, 
resemlde Tortricids or Tineids ; a 
few even remind one of Insects ot 
other Orders ; so that tlie grouy) is 
a mimetic one. Nagoda lugrieans ((Jeylon) lias the male some- 
what like a Psychidi while the female has a dilTerent system of 
coloration and wing-form. In Seopehtdes the palpi are in both 
sexes remarkable*; elongate^i, stiff, directed upwards and biush- 
like at the tip. Altogether tliere are aliout 100 genera and 
400 species known ; the distribution of the family is very wide 

VOL. VI 2 ^ 



Fi J. 199. — Mature larva of ApotOt 
testudf), oil Loech-leuf. liiitaiii. 
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ill both lieiiiis])heres, but these Insects do not occur in insular 
faunas. In Britain we liave two genera, Hetcrofjcnea and Ajwda 
( lietter known as Limaro(hs ^), eacli with a single species. 

The early stages of these Insects are of great interest. The 
eggs, so far as known, are peculiar flat oval scales, of irregular 
outline and transparent ; we liave figured an example in Vol. V. 
Fig. So. The eggs of the same moth are said to vary much 
h the larvae that emerge from them diifer little 
from one anotlier in this respect. The 
latter are peculiar, inasmuch as tliey 
have no abdominal feet, and the 
tlioracic legs are but small ; lienee the 
caterpillars move in an imiierceptible 
gliding manner that has suggested for 
some of them the name of slug-worms. 
The metamorphoses of a few are 
known. They may be arranged in 
two grou}):s ; one in which the larva, 
is s})inose or armed with a, series of 
l)rojections and ap])endages persisting 
tliroughout life ; while in the members 
of the second group the s])ines have 
only a temporary existence. At the 
moment the young larva of Apodn 
testudo emerges from the egg it 
has no conspicuous spines or ])rocesses, 
and is an extremely soft, colourless 
creature,*'^ but it almost immediately 
displays a remarkable system of com- 
plex spines. These really exist in the larva when it is 
hatched, and are thrust out from pits, as explained by 
])r. Chapman. In the succeeding stages, the spines become 
modified in form, and the colour of the body and the nature of 



Ftg. 200. -L.arvii of teshuh 

just liatclicMl. A, Dorsal view 
of larva ; B, C, D, a spine in 
aitfereiit states of evaginatioii. 
AlliiiagtiUied. (After Cliapniaii.) 


^ It is mucli to be regretted that, as in so many other Lepidoptera, no satis- 
factory agreement as to names has been attained ; our British A. testudo is 
variously styled Limacodcs testudo (by Chapman and most naturalists), Apodu 
liviacodes (by Meyrick), or Apoda avellana (Kirby, Catalogue of Moths). The 
family is called either Limacodidae, Apodidae,<Cochlioj)odidae, or Heterogeneidae'. 

^ See Chapman, Tr. ent. Soc. London, 1894, p. 345, Plate VIE, for our British 
species ; for Xorth American forms, Dyar, Life^ histories of the New York Slug-eater^ 
pillars (in progress, witli numerous plates), J. New York ent. Soc. iii. etc., 1895. 
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tiie integuinent are eliaiiged, so that in tlio adult 

larva (Kig. l‘J9) the s])im*s have subsided into the condition 
of mere ]>rominenees, diiferent in colour from the rest of 
the surface. Tliese larvae a]n>ear to be destitute of a lu‘ad, 
Imt there really exists a large one wliicli is retracted, e\c(*|)l 
during feeding, into the body: tlie live ]>airs of abdominal ft'et of 
tlie larvae of allied families are replaced by snckcn-like structures 
on the first eight abdominal segments. The s]»inneret of the 
month is not a pointed tnbidar (Ugan, but is tish-tailed in shapi', 
and hence disposes the silky matter, that aids the lai va, in mov- 
ing on the leaves, in the form of a ribbon instc'ad <»f that ol‘ a 
thread. It has been stated that these ])eculiar larva(* “imitate” 
the coloured galls fre([nently found on thi‘ leav(‘s of trees. The 
Nortli American forms of this family liave very varied and most 
extraordinary larvae.^ In the pretty and conspicuous larva of 
EfHju'ctla- d 'nnuJea, the tubercles or ]adcesses of th(‘ liody are, in 
the later stages, armed with hairs, that contain a. ]>oisonous or 
irritating Iluid, said to l)e secreted by glands at tie* bases of the 
processes. These hairs are readily detached and (mtei‘ the skin 
of ])ersons handling the caterjallars. The larva ol‘ th(‘. North 
American Hag-m(»th, PJiohctnni fHfhrcnnji, is a cui’ious (»l>ject, 
bearing long, fleshy ap])endages covere(l with down. Hubbard 
makes the following statement as to the instincts of this lar^’a, : - 

“ The hag-moth larvae do not s(‘ek to hide away their cocoons, 
l)ut attach them to leaves and twigs fully expos(‘d to view, with, 
however, such artful management as to suiroiindiiigs and har- 
monising colours that they are ol’ all the group the most «litlicnlt 
to discover. A device to which this Insect frecpumtly ro.''-orts 
<*xhil)its the extreme of in.stinctive sagacit}'. It the cateijallai’ 
<annot find at hand a suitable jdace. in which to weave its 
cocoon, it frequently makes for it.self more .sat istactoiy surround- 
ings by killing the leaves, u])on which, alter they havt; become 
<lry and brown in colour, it places its cocoon. Several ol the.se. 
<‘aterpillars unite together, and scdecting a long and vigorous 
immature shoot or leader of the orange tree, they kill it by 
eutting into its base until it wilts and bends over. Jlie 
leaves of a young shoot in drying turn a light tan-color, which 

^ See Packard, P. Amer. Phil. Soc. xxxi. 1893, pp. 83, 108, Plates. (He uses 
the term Cochliopodidae instead of Limacwlidae) ; also Dyar, as above. 

■ Insects affecting the Oranyc, 'Washington, 1885, p. 143. 
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luiriuonises lao.st ])ertectly with the hairy locks of the Ciiter])ilkir 
covering tlie cocoon. The latter is, conse<|nently, not easily 
detected, even when placed upon tlie exposed and upturned 
surface of tlie leaf.” 

The cocoons of Liinacodidae are unusually elaborate, the 
larva forming a perfect lid in order to permit itself to escape 
when a moth. Chapman states that the larva lies unchanged 
in the cocoon all winter, moulting to a pupa in the spring, and 
that tlie pupa escapes from the cocoon previous to the emergence 
of the moth.^ lloth Chajmian and Packard look on the family 
as really nearer to Microlepido})tera than to Pombyces ; Meyrick 
(calling it Heterogeneidae) places it at the end of his series 
Psychina next Zygaenidae. 

We may allude here to the little moths, described by West- 
wood under the name of jb'pipyrops; that have the extraordinary 
habit of living on the bodies of live Homo))terous Insects of the 
family Fulgoridae in India. What their nutriment may be is 
not known. The larva exudes a white flocculent matter, which 
becomes a considerable mass, in tlie midst of which the caterjiillar 
changes to a pupa.. Westwood placed the Insect in Arctiidae ; 
Sir Ceorge Hainpson suggests it may be a Liniacodid, and this 
appears jiroliable. 

Fam. 27. Mejalopygidae (or Lagoidae). The American 
genera, Megalopyge and Lagoa, are treated l>y Perg and 1)}" 
Packard ^ as a distinct family intermediate between Saturniidae 
and Liinacodidae. The larva is said by the latter authority to 
have seven pairs of abdominal feet instead of live pairs — the 
usual numlier in Lepidoptera. When young the caterpillars of 
Ijagoa opercidarls are white and resemble a tiock of cotton wool. 
When full grown the larva presents the singular appearance of 
a lock of liair, moving in a gliding, slug-like manner. Under 
the long silky hair there are short, stih*, poison -hairs. The 
larva forms a cocoon, fitted with a hinged trap -door for the 
escape of the future moth. This curious larva is destroyed by 
both Dipterous and Hynienopterous parasites. 

Fam. 28. Thyrididae. — A small family of Pyraloid moths, 
exhibiting considerable variety of form and colour, freipiently 
with hyaline patches on the wings. They are mostly small 

' Tr. cut. Sue. London, 1894, p. 348. Op. cit. 1876, p. 522 ; and 1877, p. 433. 

^ P. Amer. Phil. Soc. xx.xii. 1894, p. 275. 
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Insects, and contain no very strikint^ forms. Some of them 
look like (Icomctrids of various < 4 toii]>s. 'Plie family is widely 
distributed in the tro])ical zone, and includes 25 g(‘n(‘ra, of 
wliich BJunJoncura, with upwards of 100 s|»ccii‘s, is the child' 
one. The larvae are said to be similar to those ol’ Pyralidac. 
This family is consider(‘d by llampson and Mcyrick to be 
ancestral to butteriiiesd 

Fam. 29. Lasiocampidae (/v/i/r/*s, /a//>ya7-?//c///N). - rsnally 
laroe Insects densely covered with scales, without frcnnlnm, 
but with the costal area of th(‘ hind wino largely dcvclo|)cd, 
and the male antennae bcantitully ]H*(dinat(‘, Lisiocainjiids are 
easily rcco<i;nised. They arc, well known in Hritain, though wi^ 
liave but few species. 'Phe llij^jiit of sonu^ of (la* specie's is 
powerful, but ill-directed, and the males es])eriidly, dasli about 
as if thidr tli^lit were (piite 
undirected ; as indeed it 
probalily is. The dilfer- 
(‘iice in the lliolit of the 
two sexes is gri^at in some 
species. In thii genus 

na. and its allies we meet 
witli moths ill which the 
difference in size of the Fiu. 201. 

^ ^ 9. UriUiiii. 

t wo sexes is extreme ; the 

males may be but i j- inches across the wings, whilii the very 
lii'avy females may have, thriu^ tiiiujs as great an (‘X]ianse. Kirl»y 
si'parates tliese Insects to form the family Tinaridae; it in- 
<*ludes the Madagascar silkworm, lUvnnrni //oo/e//c.siYc/v/’//.sa.s\ 
The African genus Hilhridcs is remarkalile tor tlie wings being 
destitute of scales, and cons(M[uently transjianuit, and lor being ot 
^'ery slender form like a butterfly. Tlie eggs ot Lasioi'amiiidae 
are smooth, in certain cases spottiMl in an irregular manner like 
t'irds’ eggs. Sometimes the parent coviu’s tlaun with hair. 
Tlie larvae are clothed with a soft, woolly liair, as well as with a 
shorter and stiffer kind, neither beautifully arrangtsl nor highly 
coloured, and thus differing from tlie caterpillars ot Lyinan- 
triidae ; this hair in soi^ie cases has very irritating pro- 
perties. Cocoons of a close and compact nature are formed, and 
hairs from the body are frequently mixed with the cocoon. In 
^ Revision of tlie Tliyrididae ; Hampson, F. Zool. Soc. London, 1807, p. 603. 
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801110 species tlie wiilLs of tlie eocooiis have a firm ajipear- 
ance, lookin^^ viay like; e^g-shell — a fact wliicli is supposed to 
have ^iveii risi^ to the name of Eggiu’s. Professors INuiltou 
and Meldola liave informed us that tiiis appearance is produced 
liy s})reading calcium oxalate on a sli^dit framework of silk, 
the sulistance in (pu^stion being a product of the Malpighian 
tuhesd In various families of Lepidoptera it happims that 
occasioually tlu^ piqia exists longm* than usual liefore the a|)pear- 
aiice of tlie p(uh^ct Insect, and in certain members of this family 
— notoriously in FoerHordm pa popuH, tlie J)eceniher moth — this 
interval may lie ])rolonged for several years. Theri^ is not at 
tiriisent any explanation of this fact. It may hi^ of intert^st to 
mention the hdlowing case: — From a hatch of about 100 eggs 
deposited by one moth, in the year 1<S01 (the Puss-Moth of the 
family Xotodontidae), some sixty or seventy cocoons were olitained, 
the feeding u]) of all the larvae having been elfected within 
fourteen days of one a.nother ; fourteen of the Insects emerged 
as moths in 1802; aliout the same number in 1892; in 1894, 
twenty-live; and in 1895, eleven emerged. Lasiocampidae is a 
large family, consisting of some 100 genera and 500 or more 
sp(?cies, and is widely distributed. It is unfortunately styled 
Bombycidae by some naturalists. 

Fam. 30. Endromidae. — ■The “Kentish glor\',” Endromis 
versicolor, forms this family; it is a large and strong moth, and 
hies wildly in the daytime in birch-woods. The larva has Imt 
few hairs, and is said when young to assume a peculiar position, 
similar to that of saw-hy larvae, by bending the heail and thorax 
backwards o’s er the rest of the body. 

Fam. 31. Pterothysanidae.— -Consists of the curious East 
Indian genus Fterothysanus, in wliich the inner margins of the 
hind wings are fringeil with long hairs. They are motlis of 
slender build, with large wing-expanse, black and white in colour, 
tike Geometrids. There is no frenulum. Metamorphoses un- 
known. 

Fam. 32. Lymantriidae. — (Better known as Liparidae). 

These are mostly small or moderate-sized moths, without brilliant 
colours ; white, black, grey and brown being predominant ; with 
highly-developed, pectinated antennae in the male. Tlie larva 
is very hairy, and usually bears tufts or brushes of shorter hairs, 
^ P. cut. Soc. London, 1891, p. xv. 
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to<»-etlier with others inneh longer and s(dYei\ these lieinj; some- 
times also amaljL^^amated to form ])eiu'ils ; the eoloration of these 
larvae is in many cases very cons|>iciious, the tufts and ]iencils 
heino of vivid and strongly contrasted colours. Sonu* of tlu'se 
hairv larvae are poisonous. A cocoon, in which much hair is 
mixed, is formed. Tlie ]m])ae an* remarkahh*, inasmiu'h as they 
too are fre([uently haiiy, a very unusmd condition in liCpidojitma. 
The Lvmantriidae is one of tlie largest familit's of the old nroup 
lloniliyces; it includes some ISO omiera and 800 speci(‘s, and is 
largely re])resentcd in Australia. Jht.^i/rh i rtf is found in the 

Arctic regions. Tn Britain we have* eiuht genera represiaited hy 
eleven species; the Oold-tails, Brown-tails and Va])ourer-moths 
heingour commonest Bomhyces,and the latter lK‘ing sjiecially fond 
of the London sipiares and gardens, wlu'n* its heaiitiful larva may 
he observed on the leaves of ros(*s. Most ot the Lvmantriidae are 
nocturnal, but the male Ya])ourer-moth liii‘s in the daytinK*. In 
this family there are various spindes whosi* females have the 
wings smail and unfit for flight, the Insirts l)eing very sluggish, 
and their liodies very heavy. This is tla* stati* ot the lemah* ot 
the Yapourei’-moth. The males in th(‘S(‘ cases are generally n*- 
markaldy active, and very ra])id on tlu* wing. 

Some of these moths increase in number’s to an (‘uormoiis 
extent, and commit great ravages. J*sihfr(( imyiHtrha the Nun, 
die Nonne ” of the (icrmans,’— is om^ ot the principal trouldes ot 
the conservators of forests in (lermany, and gi’(*at sums ot money 
are ex])ended in combating it; all sorts of means for repressing 
it, including its infection by fungi, have*, been tried in vain. 1 hi* 
caterpillars are, however, very subject to a fungoid disi^ase, com- 
municated l)y natural means. It is believ(*d, too, that its con- 
tinuance in any locality is ch(‘cked after a time by a changi^ 
in the ratio of the two s(‘xcs. ft is not a ]>rolilie moth, tor it 
lays only about 100 eggs, but it has be(‘n shown that attei 
making allowance for the numerous individuals destroyed by 
various enemies, the produce of one moth amounts in fi\e geneia- 
tions to between four and live million imlividuals. Ihe lai\a 
feeds on Coiiiferae, and 011 many leafy trees and shrubs. The } oung 

* This moth is known under several generic names Psilnra, Lrparis, Ocneria, 
Lyniantria; there is now n very extensive literature connected with it. A goor 
general account by Wachtl may be found in Wmi. rut. Zrit. x. 1891, pp. 149-180, 
2 Plates. 
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larva is provided with two sets of setae, one set consisting of very 
long hairs, tlie other of setae radiating from warts ; each oiui of this 
second set of spines has a small ])lad(ler in the middle, and it has 
been suggested that these assist in the dissemination of the young 
caterpillars by atmospheric means.^ Theses aerostatic setae exist 
only in the young larva. The markings of the moth are very 
varia])le ; melanism is very common both in tlie larva and imago ; 
it has l)een shown conclusively that these variations are not 
connected, as black larvae do not give a larger proportion of black 
moths than light-coloured caterpillars do. In England this 
moth is never injurious. A closely allied form, Oivneria dlsiHtr, 
was introduced by an accident into North America from Euroj)e 
about thirty yejirs ago ; for twenty years after its introduction it 
did no harm, and attracted but little attention ; it has, however, 
now iiicreast^d so much in certain districts that large sums of 
money havii l)een expended in attempting its extirpation. 

J)asych ir(i pudihviula has occasionally increased locally to an 
enormous extent, Imt in tlie limited hu’csts ot Alsace tlie evil was 
cured liy the fact that the caterpillars, having eaten up all the 
t‘oliage, then died of starvation." Tatra inelanostuUt is said to 
produce columns of processionary caterpillars in Australia. 

Fam. 33. Hypsidae (or Aganaidae). — A family of compara- 
tively small extent, confined to the tropical and sul)-tropieal 
regions of the Eastern hemisphere. The colours are fre(}uently 
buff and grey, with white streaks on tlu‘. outer jiarts of the wings. 
We have nothing very like them in the European fauna, our 
species of Sjrilosot/ui are perha])S the nearest ajiproach. In 
Eujdocia the male has a pouch that can be unfolded in front of 
the costa at the base of the anterior wing ; it is filled with \'ery 
long, peculiar, hair-like scales growing from the costal margin ; 
both sexes have on each side of the second alidominal segment 
a small, projecting structure that may be a sense-organ. The 
female is more gaily coloured than the male. 

Fam. 34. Arctiidae. — With the addition recently made to 
it of the formerly separate family Lithosiidae, Arctiidae hius 
become the most extensive family of the old Bombycid series of 
moths, comprising something like 50(1 genera and 3000 species. 
Hampson recognises four sub- families — Arctiinae, Lithosiinae, 

^ Wachtl and Kornautli, Mitt, forst, Versuchswcseii Ostcrreichs, Heft xvi. 1893. 

“ Craliay, Ann. iioc. cnt. Behjique, xx.xvii. 1893, p. 282. 
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Nolinae, Nycteolinae, — to wliich may bo addod othovs from 
Amorioa — roricopiiiae, Dioptiuao, Ctomiohinao; thoso sub-familios 
being treated as families by various authors. The sub-family 
Aretiiiiae includes our Tiger- and Ermine -moths, and a great 
many exotic forms of vmy diverse colours and patterns; tlu^ 
species of this division are, on tlie whoU^ probably more variable 
in colour and markings than in any otlu‘r gr(ai]> of ]jepido])tera. 
There are many cases of groat diiferiMiei* of the st‘X(‘s ; in t lie 
South Ameri(*an genus Amhrj///is the mal(‘ is remarkable for its 
hyaline wings with a few spots; whih* tlie female is dtMisidy 
scal(*d, and very variegate in colour. Thmi* art‘ some cas(‘s (the 
South Europi'an genus Ocmufyntt) where tlu' Icmalc is wingless 
and moves but little, while the mah^ Hies with gri^at rajiidity. 
EjiiCdu^iis smitlii, from Madagascar, oiu^ of tli(‘ most- rcMuarkaliU*. 
of moths, is placed in this division of Arctiida(‘ : it is of a tawny 
colour, variegate with black; tlu* alxlomcn of this lattiu’ colour 
is tiUMiiinated by a la.rg(‘ tuft of long scarlet hairs; th(‘ Ins(‘ct 
lias somewhat the ap])eai‘ance of a. 1 liimminglard-hawkmoth. 
Ec pa ntJie ria is an extensive genus of tropical .\mcrican nud-hs 
(having one or two s})ecies in North Anan’ica), of l)lack and 
white or grey colours, with very com])lex markings; the male, in 
some sjiecies has a part of the hind wing ])roduced as a, tail, or 
lobt‘, of a different colour. 

Tlie sub- family rericopinae an' almost p(‘culiai' to South 
America (two species of Gnvjf/un'ld (‘xist- in North Amcricaj; 
some of this sub-family bear a great rescmldanci*. to lleliconiid 
buttertlies. 

The Dioptinae are likewise American moths of diurnal haluts, 
and many of them bear a striking rcscmlilance to the Ithomiid 
biitteiHies they associate with when alivi*. 

The sub-family Lithosiinae is of great extent; our native 
‘‘ Footmen give a very good idea of it ; the moths are generally 
light structure, with long, narrow’ front wings ; a sim])le system 
<d yellow and black colour is of fre(pient occurrema*. Many of 
this group feed in the larval state on lichens. Ilamjison includes 
in this group the Nyctemeridae — light-bodied diurnal moths, 
almost exclusively of blai^k and wliitc colours, ot (ieometrid 
torm, freipiently treated as a distinct family. 

The sub-family Nolinae is a small group of rather insignificant 
Insects, in appearance like Pyralids or (ifeometrirls ; four or five 
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species are native in Britain. Packard niaintaiiis the family 
Nolidae as distinct.^ 

The sub-family Xyctoolinae consists of a few small moths the 
position of which has always been uncertain ; Nycteola (l)etter 
known S(mHdJiripus), Earlas are all Britisli genera 

that have been ])laced amongst T()rtric(‘s, to which they bear a 
considerable reseml)lance. Earny/mjms is at present placed by 
T[<un])Son in Xoctuidae, liy others in Lithosiidae, by Meyrick in 
Arctiidae. The sub-family forms tlie family Cymbidae of Kirby 
it includes at present only about 70 species, all belonging to tin*. 
Eastern hemisplune. Two ty])es of larvae are known in it : one 
l)a,re, living expostid on leaves ; the other, Earitts, hairy, living 
among rolled-up leaves. Halids prasinana is known from the 
testimony of numerous auditors to produce a sound when on the 
wing, but the vfodas opera tali has not been vsatisfact(»rily as(‘er- 
tained. Sound-production seems to be of more frequent occurrence 
in Arctiidae than it is in any other family of Lepidoptera ; 
.Dlonyehopvs nireas produces a sound by, it is believed, friction 
of the wings. In the case of tlu^ genera Setina and Chrlonia 
tlie |)rocess is said to be peculiar to the male sex : Laboullene 
believes it to proceed from drum-like vesicles situate one on each 
side of the base of the metathorax.^ 

Fam. 35. Agaristidae. — An interesting assenil)lage of moths, 
many of them diurnal and of vivid colours, others crepuscular. 
There is consideralde variety of a])pearance in the family, although 
it is but a small one, and many of its members remind one of 
other and widely separated families of Lepidoptera. The style 
and colour of the Japanese Eusemia vlllieoides are remarkably 
like our Arctia villica. In some forms the antennae are some- 
w]uit thickened towards the tip and hooked, like tliose of the 
Skipper butterflies. The family consists at present of about 250 
species, but we doubt its l)eing a sufficiently natural one. It is 
very widely distributed, with tlie exception that it is quite aljsent 
from Europe and the neighbourhood of the Alediterraneaii Sea. 
In X^orth America it is well represented. The larvae, so far as 
known, are not very remarkable ; they have some lateral tufts of 
hair, as well as longer hairs scattered^ over the body. 

^ Anier. Katural. xxix. 1895, p. 801. 

" Ciitalo(jue of Lepidoptrra Hctcrocera, i. 1892. 

^ Ann. Soc. ent. Franco (4), iv. 1864, p. 689. 
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The male of the Iiuliaii Art/oerra fn'parfiftf has been nolicotl 
to produce a elickini;- sound when tlying, and Sir (J. llanipson has 
shown ^ that there is a peculiar striu'ture on the anterior wine : 
he considers that this is ruhljcd a^-ainst some s])ines on the front 
feet, and tliat the sound is productal hy tlu‘ friction, 'riam^li 
this structure is wantin*^^ in tlu‘ ju*knowl(‘dot‘d (*ono(*ners of 
A. tripartitdy yet it occurs in a very similar form in the genus 
J/rcafrsiii , already notictal under Castniidae. 

Fam. 36. Geometridae {Carpd.'i, Pui^, etc.)-- This very 
extensive family consists of fragile moths, only a small nunduu 
being moderately stout forms; tlu‘y have a largi^. wing-area ; 
the antennae are fre([uently highly developed in the males, 
hut on this ])oint there is much diviusity. Either tlie frenulum 
or the to'ohoscis is aTsent in a lew cases. ddie cater]>illars are 
elongate and slender, with only one ]>air ol‘ abdominal le(‘t- 
placcal on the ninth segment — in ailditi(m to th(‘ anal ])air, oi- 
elaspers. They ]>r(>gTess hy moving th(‘S(‘ two pairs of feet up to 
tlie thoracic legs, so that the body is thrown into a. large loop, and 
they are hence called Loo])ers or ( l(*omet(*.rs. Tin* family is uni- 
vtusally distributed, and occurs even in nniiote islands and high 
latitiuU^s ; in llritain we have about 270 species. Tla* laniily was 
formerly considered to be closely coniuM'ted with Noetuidai*, but at- 
present the opinion that it has mort^ intimate relations with tli(‘- 
families we have ])reviously consid(ued is ]>nivalent. I’aekard 
considers it near to Idthosiidae, while Meyrick iiauely ]ilae(‘s the 
six families, of whicli he treats it as composml, in his series X<>to- 
<lontina. Hainpson adopts Ah^yrick’s six families as sub-landli«*s, 
but gives them different names, Ixdng in this respt'ct nior(‘ con- 
servative than Meyrick, whose recent revision of the European 
forms resulted in drastic changes in m)menelature." dins 
classification is based almost exclusively on wing-muvuration. 
The numl)er of larval legs and the consequent mo<hi ol walking 
is one of the most constant characters of the gioup ; tin* 1 <av 
exce])tions that have been detected are theret<n*e of interest. 
AniS()j)teryx aese ul(( ria has a pair of undevelo])ed feet on the eighth 
segment, and, according to Meyrick, its allies “ sometimes show 
rudiments of tlie other ^two pairs.” The larva of Jlirnero. 

’ P. ZooL Soc. London^ 1892, i>. 18 S. 

- ?V. enf. Soc, Lomlon, 1892, pp. 53-140; tn- ciitirism on the nomenclature, 
■soc Rebel, Pnf, Zeit. Stettin, liii. 1892, p. 217. 
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pcniiariil is said to liave in early lite a pair ot imperfect feet on 
the eiglitli segment, which disappear as the larva approaches 
maturity. 

The position of the abdominal feet and claspers throws the 
holding power of the larva to the posterior ])art of the body, 
instead of to tbe middle, as in other caterpillars. This, com- 
bined with the elongate form, causes these larvae when reposing 
to assume attitudes more or less different from those of other 
larvae ; holding on by the claspers, some of these Insects allow all 
the anterior })a,rts of tlie Ixxly to project in a twig-like manner. 
The front ])arts are not, however, really free in such cases, but 
are sup])orted by a thread of silk extending from the mouth 
to some point near-by. Another plan adopted is to prop the 

front ])art of the body 
! I - against a twig placed 

Rt. right angles to the 
su])])orting leaf, so that 
the caterpillar is in a 
diagonal line between 
the two (Fig. 202). 
Other Geometers assume 
peculiar coiled or spiral 
attitudes during a wliole 
or a portion of their 
lives ; some doing this 
on a supporting object 
— leaf or twig — while 
others hang down 
( Eph yra pe nd id ari a ). 

Certain of the larvae of 
Geometridae vary in 
colour, from shades of 
brown to green ; there 

Fig. 20’2. — Larva of reposing diversity in 

on a rose-twig. xl. Cambridge. ( . . . ^ 

this variation. In some 
species it is sini])le variation ; in others it is dimorphism, 
is. the larvae are either brown or green. In other cases the 
larvae are at first variable, subsequently dimorjdiic. l\i Ampin- 
das is hetidaria it would appear that when the larva is hatched 
the dimorphism is potential, and that the future colour, whether 
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oreeii or brown, is settled by some determining condition during 
the first period of larval life mid eannot be subscipumtly modified.* 
According to I’oiilton, the dark tint is due in .1. het ularnt to 
colouring matter in the skin or immediately ludow it, mid tht‘ 
green tint to a layer of fat between the hy})odermis and tin* 
superficial muscles; this layer being always gieen, but in(U(‘ 
lirightly green in the larvae that are of this eolour externally. 
Much discussion has occurred about tlu‘se larval attitudes and 
colours, and it seems probable that rrot’essor l*oulton has oviu- 
rated the value of protection from birds, mammals and mito- 
mologists ; the chief destroying agents being other than th(‘se. 
and not liable to be tlius deceived, even if the vertcbraU's arcc 
In some cases such resemblance as undoubtiMlly exists is not. 
made the best use of. The larva shown in iigure -02 bon* 
a wonderful resemblance, when examined, to the rose-twigs it 
lived on, but tlie effect of this as a. concealing ag(‘nt was entiri'ly 
destroyed by the attitude : for this, being on dilferent lines to 
those of th(‘. plant, attracted the eyi^ at oncic 'fhis lar\a, and wc 
may add numerous other larvae*, could havi* been ]>cilcc(ly con- 
ceah‘d liy ado])ting a difierent attitudi*, but mwej^did so ; the 
position represented lieing constantly maintaiiuatj^ccpt whih* 
f(‘i*ding. 

In some s])ecies of this ia.mil}' tla^ adult It'maliMS are without 
wings, or have them so small that th(*y (‘an lx; ol no nsi* tor 
ilight. This curious condition occurs in various and widcly- 
setiarated groups of the GtMunetridae ; and it would be naturall} 
supjKjsed to have a great eifect on the economy of tla; species 
cxhil)iting it, but this is not the case. Souu; ol tin; flightless 
females aifect the liighest trees and, it is believed, asc(‘nd to th(*ii 
very summits to oviposit. It has lx;(;n suggested that tin*}' are 
carried up by the winged males, but this is probably only an 
exceptional occurrence; while, as th(;y are known to lx; ca])ablc 
of ascending with rapidity by means of crawling and running, 
it may be taken for granted that this is the usual method with 
them. Some of these wingless temales have been tound in 
numbers on gas-lamps, and are believed to have lieen atti acted 
by the light, as is the case with very many ol the winged lorms. 

^ See Poiilton, Tr. ent. Soc. Lomiun, 1884, ji. 51 ; op. at. 1802, p. 203 : aa'l 
Bateson, p. *213 ; Gould, p. 215. 

^ Giraud, Ann. Soc. ent. France (4), v. 1865, p. 105 ; tauvel, l.c. Ball. p. liii. 
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Neitlier is the geographical (listrihiitioii limited by this inferior 
condition of the most important ol the organs ot locomotion, for 
(Jh^imfdohvi hviffnata (the Winter-moth) one ot the S])eci('.i^ with 
flightless female, is a common and widely distributed Insect in 
Europe and North America. 

Although the classification of this family is based almost 
entirely on wing-nervuralion, yet there are some divisions of the 
Creometridae in which this character is remarkably varitil)le, 
(certain individuals frequently (exhibiting consideralde abnor- 
mality.^ Ainp](dd((sis hctiduTui is Ixelicevaed to have changaed its 
variation considerably in the course of the last fifty years. Pre- 
vious to tliat time a bhuek variety of the s|)e(*ies was unknown, 
l)ut it has now beca^me common ; and it is believed that other 
s])ecies of Coeometridae are in pxxK'Css of exhibiting a similar 
phenomeiKUi.'*^ 

Fam. 37. Noctuidae {Owlet -Moths, Eulen of the (Germans). 
— Tliis very extensive assemblage consists of moths randy seen 
in the day-time, of generally sombre colours, with antennae desti- 
tute of remarkabhi developments in tlie male (except in a small 
number of forms) ; proboscis and frenidum both present ; a com- 
plex sense-or^un on (*uch side of the body at the junction of the 
metfithorax and abdomen. The number of species aln^ady known 
can scarcely be less tha,n 8000 ; owing to their large numbers 
and the great general resiunblance of the forms, their classifica- 
tion is a matter of consideral)le dihiculty. Although tlie ])eculiar 
structure at the base of the thorax was long since point(‘d out, 
it has nevm* received any thorough investigation. Few other 
remarkable structures have yet In^en discovered : tlie most in- 
teresting is perha])s the . peculiarity in the hind wings of tln^ 
jnales of certain Ommatophorinae recently pointed out hy Sir 
(t. E. Hampson ^ : in the genera Fatida and Arf/vva the form ot 
the hind wings is normal in the females, but in the male the 
anterior one-half of each of these wings is aborted, and the 
position of the iiervures changed; this condition is connected 
with the development of a glandular patch or fold on the wing, 
and is remarkable as profoundly affecting a structure which is 

^ For a table, see Meyrick, Lc. 

Barrett, “Increasing Melanism in British Geometridae," Eni, Monthly May. 
1895, p. 198. 

^ F. Zool. ISoc. London, 1892, p. 192, 
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otlierwise so coiistiuit that the elassifieatioii of tlie family is 
largely based 011 it. 

The larvae are as a rule destitute of the remarkahh* adoru- 
meiits of liairs and armatures of s])iues that art‘ so eommou in 
many of the families we have previously eonsidered ; tiuw are 
f(»nd of eoneealing tliemselves during tiu' day and eoming out at 
night to feed ; many of tluaii ]»ass most of their time at, or 
beneath, the surfaee of tlie ground, liiiding nourishnauit in roots 
or the lower ])arts of the stems of ])lants ; this is nota])ly the 
<‘ase in the genus AffrotiSy whieli is })erha}>s tlu* most with^ly 
distributed of all the genera, of moths. Sueli eatmjullars are 
known as Cut-worms in Xortli .Vmtuii'a.^ Tlu‘ grc'at r(‘semblanet‘, 
'inter sc, of certain of tliese Cut-worms, mucli astonishc'd the 
.Vmerican luituralist Harris, who found that larvae almost ]n*r- 
ieetly similar produced very dilteriMit moths. Tin* ma jority of 
Xoetuid larvae have the usual numbm’ of I»‘gs, vi/., thre(‘ ])airs 
<tf tlioracic legs, four pairs of alxlominal lei^t and tin* teiininal 
<‘las|)ers. In some divisions of tlie iamily tliei(‘ is a (l(‘])ai*tur(‘ 
frctiii tliis arrangement, and the alxlomiiial fe(‘t are rediK'ed to 
three, or even to two, pairs. On(‘, or two larvae an* known e.g. 
EncVutin mi — in whicli tln^ clas[>ers have not tli(‘ usual function, 
but are free terminal appendages. Whim tluj abdominal legs 
ar(^ reduccHl in numlier {J^Jnsin, (‘.g.j the larvae aiM* said to be 
llalf-loopers, or Semi-lo(ipers, as they assunu* to sonu* (‘.\tent the 
p(M‘uliar mode of progre^ssion of the Ceometrid larva(‘, which an^ 
knowm as I/)opers. In tluj case of certain lai vatv, e.g. Tn pIincuK , 
that have the normal number of f(*et, it has Iteeii observed that 
when lirst hatched, the (Uie or two anterior pairs ol the abdom- 
inal set are ill developed, and the Lirvai! do not use them for 
walking. This is tlu*, case 
w ith tlie young larva of our 
British Brcplios notha (Fig. 

~ 0 d). Subse([uently, how- 
^wer, this larva undergoes 

a considerable change, and ' Fia. 203.--/>V.;>W Larva, newly 

^ ’ IjatelHMl. Hntain. 

appears in the form shown 

in Fig. 204 . This interesting larva joins togetluu’ two or three 

^ Although this term is widely used in North America, it is not in use in Kng- 
h'uid, though it may possibly have originated in Scotland. See Slingerland, Lull, 
Conicll University Exjp. Stat. 104, 1895, p, 555. 
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leaves of aspc^ii and lives between them, an' unnsnal habit for 
Noctiiid larvae. Wlieii about to pupate it bores into l)ark or 
soft wood to change to a papa, Fig. 205 ; 
tlie specimen represented closed the liole 
of entry l^y placing two separate doors 
of silk across the burrow, as shown at d. 

The anal armature of this pupa is ter- 
minated by a curious transverse process. 

The systematic position of this inter- 


Fiu. 205. — Brephoa mfhd. Kr 
Pupa, ventral as{)eet ; B, 
oxtreniity ot' body, inagiii- 
lied ; C, the pui)a in \voo(l ; 
d, (liaplira^nns constructed 
Fu;. 201. — Urephos notha. Adult larva. by the larva. 

esting Insect is very uncertain : Meyrick and others associate it 
with the ( ieometridae. 

The larva of Lencanla luiipiciudata is the notorious Army- 
worm that commits great ravages on grass and corn in Xorth 
America. Tliis species sometimes increases in numbers to a con- 
siderable extent without being observed, owing to the retiring 
habits of the larvae; when, however, the increase of numl)ers 
has been so great that food becomes scarce, or for some other 
cause — for the scarcity of food is supposed not to be the only 
reason — the larvae become gregarious, and migrate in enormous 
swarms : whence its popular name. The Cotton-worm, Aletin 
xylinae is even more notorious on account of its ravages. Kiley 
states ^ that in bad years the mischief it commits on the cotton 
crop causes a loss of £6,000,000, and that for a period 
of fourteen successive years the annual loss averaged about 
£2,000,000. This caterpillar strips the cotton plants of all but 
tlieir branches. It is assisted in its work by another highly 
destructive Noctuid caterpillar, the Boll -worm, or larva of 
Heliothis armigera, which bores into the buds and pods. This 
^ Fourth Rep. U.S Ent. Commission, 1885, p. 3. 
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latter Insect attacks a great variety ef ])lants, and h.is a vtny 
wide distribution, being found even in England, where happily 
it is always a rare Insect. 

In Britain, as well as in parts of Xortliern Europe, a Xoetuid 
moth, Charaeas (/ra?nhn\'i, occasionally inen^ases to an laiormous 
extent: its larva is called the Hill-grub and livt^s on th(‘ grass of 
pastures, frequently doing great daniagt‘ in hill-lands, 'ria* in- 
crease of this moth seems to take })lace after tlu‘ manmu’ of an 
e])idemic ; a considerable numbrn* of years may ])ass din ing whieli 
it is scarcely seen, and it will tlien ap])ear in unusual numiuus 
in widely sepiarated localitit‘s. This moth lays a largt‘ numhm- 
of eggs, and is not eompiletely nocturnal in habits; sonu'tinu's it 
may lie seen on the wing in great numhers in tin* liottest sun- 
shine, and it has been noticed that there is thmi a gri'at dis])i(e 
portion of the sexes, the fmuales ])eing ten or twenty tinu's as 
nunuu’ous as tlie mal(‘s. !n Australia, the Ihigongmoth, 

.s/u’/zr/, occurs in millions in cmtain localities in Victoria: this 
moth liihernates as an imago, and it formi'ily formed, in this 
instar, an important artich^ of food with the aboiigim*s. Tlu^ 
])owers of increase of anotlau* Xoctui<l moth- - /wvz.s7r/zz Hat din 
— are of great value. Its hal)its have l>een describ(‘d hy 
Kouzaud.^ On the shores of the iMeilitmranean tin' larva of this 
little moth lives on a Scale-Insect- — J.rainivm zz/rzo'— that intests 
the ])cach ; and as the moth may havi* as many as five gcm*ra- 
tioiis in a year, it commits laudable havoc with the ])est. 'J he 
lai va is of remarkalile form, very short and convex, with small 
head, and only two jiairs of abdominal had. 'Oie scab* (»t the 
J^irnniuni is of larger size than is usual in that gioup ol Insects, 
and the young larva of the Erndrin buries itselt, as soon as 
hatched, in one of tlie scales ; it destroys successively numerous 
•‘scales, and after having undergone sevei’al moults, it tinds itselt 
lirovided, for the first time, with a spiinnend, whmi, with the aid 
ot its silk, it adds to and adapts a Coccid scale, and thus torms a 
portable habitation ; this it holds on to by means ot the pair ot 
‘Oial claspers, which are of unusual form. The case is aiterwards 
subjected to further alteration, so that it may servt; as a ))iote(> 
tion to the creature when it [las changed to a pupa. 1 his moth 
is said to be free from the attacks of parasites, and it this lie the 
case it is probable that its increase is regulated by the tact that 


^ Insect Life^ vi. 1894 p. 6. 
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when the creature becomes numerous it thus reduces the food 
supply, so that its own numbers are afterwards in conserpience 
diminished. 

One of the most rtnnarkable genera of British Noctuidae is 
Ammycta} the larvae of whicli exhibit so much diversity that it 
has been suggested that the genus should be dismembered and its 
fragments treated as allied to several different divisions of moths. 
There are many points of interest in connection with the natural 
history of these AcronycMu A. pd and A. tridem are practically 
indistinguishable as moths, though tlie larvae are easily separated : 
the former species is said to be destroyed to an amazing extent 
by parasites, yet it remains a common Insect. The genus 
Ajiatela is very closely allied to Acronycta, and Harris says that 
Apateld signifies deceptive, and this name was probably given to 
th(i genus because the caterpillars appear in tlie dress of Arctians 
and Liparians, but produce true owlet-moths or Noctuas.” “ The 
species of another British genus, llryophila, possess tlie excep- 
tional habit of feeding on lichens. Some of tlie American grou]) 
Ereliides are amongst the largest Insects, measuring seven or 
eight inches across the expanded wings. 

The Deltoid motlis are frequently treated as a distinct family, 
Deltoidae, perhaps chiefly becauvse of their resemblance to Pyra- 
lidae. At present, however, they are considered to be separated 
from Noctuidae liy no valid characters. 

Fam. 38 — Epicopeiidae. — The genus Epkopcia consists of 
only a few moths, but they are amongst the most extraordinary 
known : at first sight they, would be declared without hesitation 
to be large swallow-tail butterflies, and Hampson states that they 
“mimic” the Papilios of the Folyxenus group. Very little is 
known about these extremely rare Insects, but the larva is stated, 
on the authority of Mr. Dudgeon, to surpass the moths themselves 
in extravagance ; to be covered with long processes of snow-white 
efflorescence, like wax, exuded from the skin, and to “ mimic ” a 
colony of the larva of a Homopterous Insect. Some ten 
species of this genus are known from Java, India, China, and 
Japan. In this family there is said to be a rudimentary frenu- 
lum, but it is doubtful whether thejiairs that have given rise to 
this definition really justify it. 

^ See Chapman, The Genus Acronycta and its Allies, London, 1893. 

2 Insects ItijuriotcSy etc., Ed. 1862, Boston, p. 437. 
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Fam. 39. Uraniidae. — A taniily of small extent, inehuliiii; 
li^^lit-bodied moths witli ample wings and thread-likt‘ antiainae ; 
most of them resemhle (ieometridae, hnt a few genera, rrnnia 
and XjfctaUmon, are like 8 wallew-tail hntterilies and liave 
similar halnts. The Madagasear ninth, CJu'ifni ridiii mitdinjasrd r- 
laisis (better known as Urania rhijdu'nr,), is a most t‘l(‘gant, and 
beautiful Insect, whose only close allies (exc(*pt an Hast African 
(ongtmer) are the tropical American sp(H‘ii*s nf J^ntnia, whii’h 
were till recently treated as undoubtedly longimmac* with tli(‘ 
Madagascar niotli. Tlie family cmisists nf but six gmiera and 

some sixty species. The question nf its aniniti(‘s has gi\’cn ris(‘ 
tn mucli discussion, but on the whnh* it would a])pear that tlmsi* 
Insects are least ill-placed near Xoctuidae.' The Ltrva of the 
South American genus Coro- 
nidia is in general form like 
a Noctuid larva, and has the 
noinial numlua* of legs ; it 
|)nss(*sses a few peculiar tleshy 
processes on the liack. A 
description of tlui larva of 
( 7 / rysiridia niadriyasiatrlciisis 
has been widely spread ; but 
ac('nrding to Camboue," the 
account of the metamorphoses, 
tirst given by Jloisduval, is 
<‘ironeous. The larva, it ap- 
pears, resembles in general 
tnrm that of Coronidia, and 
has sixteen feet ; it is, how- 
<'Vcr, armed with long, spatu- 
late black hairs ; it changes to 
a pupa in a cocoon of open 
network. 

In all the species of this family we have examined, we have 
noticed the existence of a highly peculiar structure tliat seems 
hitherto to have escaped observation. On each side of the. 
•second abdominal segment th^re is an ear-like opening (usually 

^ See ^Vestwood, Tr. Zool. Soc. London, x. i)ii. 507, fete., for discussion of this 
<iuestion and for figures ; also E. Reuter, Act. Soc. Sci. henn. xxii. 1896, p. 202. 

Con<jr. Internal. Zool. ii. 1892, pt. 2, p. ISO. 



Fin. 206. AlMlomiMj nf (^hnfsindifi iimila- 

A, Hori/niiUil .m-cOom .slew- 
ing tin* lower jiart <>f tli<‘ male alMlntiu-ii ; 
1, lirst ; 2, spirarl.- nf sccnii.l 

Sc|^OIRMlt ; )»n.strlinr .sr^OUlMlt B, 

tin* alMloiiieii s(*<*o from tin* siHc, with tlm 
segniriits iiumht*r<*'l. The si*«‘tinii is that 
of an old, dried specinjeii. 
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niueh concejilcd by overlapping scales), giving entrance to a 
chanil)er in the body ; this chamber extends to the middle line, 
being separated from its fellow by only a thin partition. At 
its anterior and lateral part there is a second vesicle -like 
cliamber, formed by a delicate membrane that extends as far 
forwards as tlie ])ase of the abdomen. Then^ can be little doul)t 
that this is part of some kind of organ of sense, though it is 
much larger than is usual with Insect sense-organs. 

Fam. 40. Epiplemidae. — Under this name Hampson has 
assem])led certain Geometroid moths, some of them placed previ- 
ously in Ghalcosiidae, some in Geonietridae. They form a varied 
group, apparently closely allied to Uraniidae, and liaving a similar 
peculiar sense-organ ; but are distinguished by the presence of n 
frenulum. The larva seems to ])e like that of Uraniidae. 

Fam. 41. Pyralidae. — This division is to be considered rather 
as a group of families than as a family ; it includes a very large 
number of small or moderate-sized moths of fragile structure, 
fre(piently having long legs; antennae simple, only in a few 
cases pectinate; distinguished from Noctuidae and all the othei' 
extensive divisions of moths )»y tlie peculiar course of the costal 
nervure of tlie hind wing, which either keeps, in tlie middle of 
its course, near to the sub-costal or actually unites with it, 
subserpiently again separating. Members of the J^yralidae arc 
found in all lands; in Uritain we liave about 150 species. Tlie 
larvae are usually nearly bare, with only short, scattered setae, 
and Tittle coloration; they have most varied liabits, are fond oi' 
concealment, and are very lively and abrupt in movement, 
wriggling backwards as well as forwards, when disturbed ; e 
cocoon is formed for the metamorphosis. 

The family as a whole consists of Insects of unattractive 
appearance, although it contains some very elegant and interesting 
moths and numerous forms of structural interest. In the geme 
Tliiridopteri/x little transparent spaces on the wings occur as ; 
character peculiar to the males; tlie spaces are correlative will 
a greater or less derangement of the wing-nervures. In som* 
otlier forms there is a remarkable retinaculum, consisting of larg 
scales, and this, too, is connected >yith a distortion of the wing 
nervures. The Pyralidae — Pyralites of Eagonot,^ Pyralidina < 

^ R^gonot, Ann. Soc. ent. France^ 1890 and 1891 ; and Meyrick, Tr. ent. So 
London, 1890, p. 429. 
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Mevrick — have recently been revis(‘(l l)y two naturalists of dis- 
tinction almost simultaneously; unfortunately tlu‘ir results are 
discret^ant, Meyrick including rttu’oplioridae and Oriu'odidae, 
and yet admitting in all only eight families: while hagonot does 
not include the two groups nanusl, but deiim's sevmiteen tribes 
(»f tlie two families — Pyralidae and (Vambida(‘— that lie admits. 

The Tyraustidae of ]\Ieyrick is an enormous division including 
tlu' Hydrocampidae and Sco])ariidae of many authors, as widl as 
the Tyraustinae proper and a small group «»f llagonot’s, tin* 
Ibmiophysinae. The division S('opariina(‘ is bt‘liev(‘d to be 

amongst the “most ancient” of Li‘pido]>tera. ; the food (►f tbc' 
larvae consists of moss and lichens. This group is \vi(hdy dis- 
trihuU‘d, being richly rc^iresented in Australia, New /«‘alamL 
and the Ifawaiian Islands, as widl as iiiKuropt*; and ])rohably 
really occurs wherever their food-])lants I'xist accompaiiiial ])y 
a tolerable climate'. The sta.tistii's of tla^ (list ri]»ut ion ot this 
UToup, so far as at present known, have' Ixam rurnished by 

Mr. ^Meyrick, as follows: — Europe'an region, about 2o spi'cii's : 
Madeira, M ; St. Helena, 0 ; South Africa, ‘d or : India, 9; 

Malayan region, 3 or 4 ; Australia, -4 ; N(‘W /('aland, 04 ; 

Hawaiian Islands, 50; North Amerie'a, 17 b>n(' ol them Kuro- 
p('an) ; South America, 10. The Jlydrocampimu tlu' < hina- 
marks — are of great intere'st, as being amongst tlu' lew lornis 
(»f L(‘tU(loptera adapted for aepiatic lile. It is bediewed that all 
their larvae are aepiatic, though of only a, lew is there much 
known. Tlu^ diversity amongst these iorms is ol consideiabb; 
iiUerest. The halnts of Jli/drora nif nrplanufit were long since 
described h\ lieaumur, and hav(‘, moi'e ri'ci'iitly l)e(‘n dealt with 
by Muckier, AV. Aliiller- and ITof. Miall.-' Altluuigh there an* 
some discrepancies in their accounts, (bui w(; beli(‘ve to tint 
observations being made at ditlerent ]>erio(ls ol the lile and undei 
somewhat different circumstances, yet the a(C(»unt given In 
Aliiller is we feel no iloubt substantially corix'ct. 1 he lai\<i( 
when hatched mine in the leaves of a water-]»lant for a short 
time — thirty hours to three days according to Ih.ckh'r and «ue 
completely surrounded by water, which iieiietrates lii'cly into 
their burrows ; at this period the caterpillar breathes liy its 
•"^kiii, the spiracles being very small, and the tubes leading from 

' £nL Mag. xii. 1876, p. 210, ami xvii. 1881 , p. 240. 

- Zool Jahrh. Sgst. vi. 1892, p. 617. ^ Hist. Aquatic Infarcts, London, 189 j. 
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them closed and functionless. After this brief period of minin;^’ 
lif(^, the larva moults and then constructs a habitation l)y cutting 
a piece out of a leaf, and fastening it to the under side of another 
leaf; it is thus provide<l with a habitation, but it is one into 
which the water freely enters, and the respiratory a])paratus 
remains in tlui state we have described. The Insect passes 
through several moults, and tlien hi))ernates in the water. On 
its revival in tlie 8])ring a change occurs, and the larva constructs 
a portable, (jr we should rath(*r say free, habitation out of two 
large pieces of leaf of lens-sha]>e, fastened together at tlui 
edges ; luit the larva has some method of managing matters so 
that the water can l.)e kept out of this liouse ; thus the creature 
lives in air though immersed in tlie water. A correlative (diang(i 
occurs in the structure of the skin and traciieal system. The 
former becomes studded with ju’ominent points that help to 
maintain a coat of air round the Insect, like dry velvet immersed 
in water; the s])iracles are lai’ger than they were, and tlu‘y and 
the tracheal tubes are o[)en. One or two moults take place and the 
creature then pupates. There is a good deal of discrepancy in 
the accounts of this period, and it seems ])robal)le that tlie ])upa 
is sometimes aerial, sometimes acpiatic. Ihickler’s account of the 
formation of the case shows that tlie larva first cuts otf, by an 
ingenious process, one piece of leaf, leaving itstdf on tliis, as on 
a raft; this it guides to a leaf suitable for a seeoiul piece, gets 
the raft underneath, ami fastens it witli silk to the upper portion, 
and then severs this, leaving the construction free ; afterwards the 
larva goes through a curious process of changing its position and 
working at the two extremities of the case, apparently with the 
object of making it all right as regards its capacity for including 
air and keeping out water. He believes that Ihhiumur was 
correct in Ids idea that the larva regulates the admission of air 
or of water to the case in conformity with its needs for respiration. 
JMiiller calls special attention to the great changes in haljit and 
in the structure of the integument during the life of this larva ; 
but the reader will gather from what we relate as to various 
terrestrial Lepidopterous larvae, that these phenomena are not 
very dissimilar from what frequently^ take place in the latter; a 
change of habits at some particular moult, accompanied by great 
changes in the integument, and even in the size of the stigmata, 
being of freipient occurrence. 
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Tlie larva of Nipnphala dmjnata^ix dost' ally of IL nipiipJutt attx , 
has aquatic habits of a soniewliat similar hut siiu])lcr uaturt*; 
while ^V. {^Pnraponyj'') stratioiata is very tlilfertuit. This larva is 
|>rovided witli eight rows of tufts of liexihle branehiat', o(‘eu]wing 
the position of the spots or setigt*rous warts usual in eatt‘r])illars, 
and rtuiiiiiding one of the spines of etu'tain biitterlly-larvae, tliough 
they are undoul)tedly respiratory tilanumts. These eater]allars 
prott'ct themselves by forming silki'ii wi'bs or eases, or by adot)t- 
iim* the case of some other larva, and art' in tlu' habit ol hohling 
on by the anal claspers, and rapidly ami ent'rgetically moving 
tlie anterior parts of the body in an umlulating fashion. The 
Spiracles exist, but are functionless. The ])upa lives nnd(*r watt'r, 
and has no branchiae; but three' of the ])airs of alxlominal 
Spiracles are open, and project from the body. Aliiller intorms 
us thnt in a Brazilian rarajurnyr these thr(‘t‘ pairs of s])iracles 
were already large in the larva, though tht' other ])airs wtnv very 
small, or absent, lit' considers tliat the, moth of tins s])ecies 
descends beneath tlie water of a rapid strt‘am, anti tastens its 
t‘ggs on tlie steins of plants thert'in. thttadydtt IninKtUc lives in 
a case of silk with' liiaves of duckweed attaclu'd to it, or in a 
piece of a hollow stem of some atpiatie plant; it is htditivt'd to 
breathe, like If. nympJuwdd, at first by tin* integument and 
subse([uently by open stigmata ; but ])articulars as to how it 
obtains the retpiisite air-supply are not forthcoming: tin* atpiatie 
l)Upa breathes by three large al>doniinal spirach*s like J^nraponyj'. 

Musotiinidae^ is a small group of two or thn'O geiH*ra, t'ound in 
Australia and Polynesia; and the Tineodidae also consist ol only 
two ^Vustralian genera. Siculodidat^ is likiAvise a small ^Viitarctic 
group, placed by Meyrick in Pyralitlina ; but his view is not 
accepted by Snellen and llagonot. Epipaschiinae (lormerly 
treated as a separate family) and Endotrichiinae are, according 
to Meyrick, subdivisions of the lainily l^yralidae proper, an 
enormous group of more than 100 genera. The Chrysauginae 
consist chietly of American forms, and have not been treated by 
Meyrick; some of this group have been classed with lortricidae 
or Deltoidae on account of the undulating costa of tlie front wings 
and the long, peculiar palpi.^ The Galleriidae are a small group 
including Insects that live in bees’-nests, and feed on the wax 

o 

^ For Bibliograpliic references connected with the divisions of Pyralidae see 
Riigonot, Ann. Soc. ent. France (6), x. 1890, [>p. 458, etc. 
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Ota; others eafc seeds, or dried vegetable substances, Tlnw 
out of our five British species of this family occur (usunUy 
gregariously) in bee - liives, and liave the peculiar I]}i])it 
of spinning their cocoons togetlier. The mass of coJiiiiioii 
cocoons formed in tin's manner ])y Aplumta soael/a is remark- 
ably tougJj and enduring; portions of it are not infre([uently 
picked up, and as the cocoons are of a peculiar tubular form 
tludr nature gives rise to some perpbcxity. 

Phycitidae ^ is another very large assemblage of Insects witli 
very divcu'se habits. The frenulum and retinaculum are similarly 
formed in the two sexes : the males fre(piently have the basal-joint 
of tlui a-iitennae swollen ; hence the term “ Knot-horns ’’ appli(‘d 
])y collectors to these moths. Tlie larvae of tlie specit's of 
Ephesti! (Aniest groceries, and most children have ])econie to a slight 
extmit ae(|uainted with them amongst dried tigs ; that t)f E, 
kuAinidla has l)econie very injurious in tlour-niills, its enormous 
increase being due iii all probability to the fact that the favour- 
able and e(|ual)l(^ tempera, turii maintained in the mills promotes a 
rapid succ(‘ssion of generations, so tliat the Insect may increase 
to sucli an extent as to entirely block the machinery. Many of 
th(^ rhycitidae fe(‘d on the l)avk of trees in galltnies or tunnels 
constructed partially (d‘ silk. A very peculiar niodilication of 
this habit in CceidiiiUt omieacrid has bc‘en descril)ed by Iku’g. “ 
111 Argentina this lns(‘ct takes ])ossession Of the galls formed by 
a, Clicrmes on JArorcaria hiifbuidvlefie, a Eupborbiaceous tree. 
The female moth lays an egg on a, gall, and th(‘ resulting larva 
bores into the gall and nourishes its(df on the interior till all is 
eaten except a thin external coat ; the caterpillar then pupates 
in this chamber. Tlie galls vary in size and shayie, and the 
larva displays much constructive ability in adapting its home to 
its needs by the addition of tubes of silk or by other modes. Some- 
times the amount of food furnished by the interior of the gall is 
not sufficient ; the larva, in such cases, resorts to the leaves of the 
plant . for a supplement, but does not eat them in the usual 
manner of a caterpillar; it cuts oft’ and carries a leaf to the 
entrance of its abode, fastens the leaf there with silk, and then 
itself entering, feeds, from the interi 9 r, on the food it has thus 
acquired. Another Phycitid, Dakrima coccicliwra, is very 

^ Monograph, by Ragouot, in Romanotf, Mem. Lep. vii. 1893. 

“ Ent. Zeit. Stettin^ 1878, p. 230. 
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beneficial in North America by eating large Scale- Insects of the 
Levuniinn group, somewhat after the fashion EruMria ; it 

does not construct a case, but sludlers itstdf wlien walking from 
one scale to another by means of silken tubes ; it sulfers from 
the attacks of pafasitesd Oxychirotinae, an Australian grou]), 
is interesting because, according to Mi'vrick, it possi'sses forms 
<‘oniieeting the Pterophoridae witli tlie more normal I’yralids. 

Craiubidae, or Grass-motlis, are amongst tin* most al)undant 
Le])idoptera in tliis country, as they include the littli‘ ])ale moths 
that lly for short distances amongst the grass of lawns and 
pastur(‘s ; they fold their wings tightly to tlieir body, 'and 
have a head pointed in front, in eonsecjmmce of the ibrm 
and direction of the ])al])i. Tliev sit in an ujU’ight ])osition 
on tlie stems of grass, and it has becm said that this is dom‘ 
because, then th(‘y are not cons]>icuous. P(‘rha]is: l)Ut. it. would be 
a somewliat ditheult acrobatic performance to sit with six l(*gs 
across a. stem of grass. The larva(‘ are f(Malers (ui grass, and 
construct silken tunmds about th(‘ roots at. or msir tiu' snrl‘ac(*. 
'riu‘ Ancylolominae are includ(‘d in Crambidae liy M(‘M‘ick and 
Ifampson. Schoenobiinae ' an*, includccl by Mcyi ick in P\ ranst idac, 
but this view ap])ears not to nu'ct with acc(‘])tancc, and t he* grou]) 
is more usually associat(‘d with the ( hainbidai*. Most wiilers 
]>lace the anomalous genus as a S(*])arate trilx*, but. it. 

is associated by l)oth Meyrick and Ham]>son with Sdnu' mthi 
This Insect is a])parently the m«)st coni])letely a([uatic of all tlu; 
Le])idoptera, and was for long associat(‘(l with the Trii-hoptera 
in conseipieiK'e of its habits and of tla^ scaling ol‘ the. wings 
being of a very inferior kind. The males may sometimes be. 
toimd in large numbers fluttering ov(*r the surface, of shallow, but 
large, l)odies of water; the females are rarely seem, and in some 
rases have no wings, or have these organs so small as to b(*. usel(*ss. 
The female, it would appear, comes quite to tlu^ surtaee tor 
coupling, and then takes the male beneath the water. Tin*, larvae*, 
have the usual number of Lepielopteroiis feet, and a])])arontly tend 
on the leaves of plants leelow water just as Lepidopteu'ous larvae 
ordinarily do in the air. ^ They have no trace ot gills, and their 

• 

' Howard, Insect Life, vii. 1895, j>. 402. 

“ Monograph by Hampson, P. Zool. ,Soc. London, 1895, p. 897*974. 

Disque, Ent. Zeit. Stettin, li. 1890, p. 59. Cf. also Rebel, Zool Jahrh. Syst. 
-xii. 1898, p. 3. 
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mode of respiration is unknown. A great deal has been written 
nboiit these Insects, but really very little is known. They me 
abundant, though local in inaiij parts of North and Centml 
Europe ; some of tlie females liave, as we havx^ said, abbreviated 
wings, but Jiow many species there are, and whetJier the niodifica- 
tions existing in tlie development ot tJie wi)igs are constant in 
one species or locality, are unknown as yet. 

Fam. 42. Pterophoridae ^ (lH^lme‘moths). — Elegant Insects 
of small size, usually with the wings divided (after the fashion of 
a hand into fingers) so as to form feathers : the extent of this 
division is diverse, ])ut the hind wings are mure completely divided 
than tlie front, which indeed are sometimes almost entire. The 
group is placed by Meyrick in his Pyralidina, but there are many 
entomologists who look on it as distinct. It consists of two 
sub - families, Agdistinae and Pterophorinae, that have been 
treated as families by many entomologists. The Agdistinae 
(of which we liave a British representative of the only genus 
Jffdisfrs) have, the wings undivided. Pterophorinae have tlie 
hind wings tritid or (rarely) ([uadritid, the front wings bifid or 
(randy) trifid. The larvae of the Pterophorinae are diiferent 
from those of Pyralidae, being slow in movement and of heav}' 
form, covered with hair and living ex})Osed on leaves ; the pupae 
are highly remarkable, being soft, coloured somewhat like the 
larvae, and also hairy like the larvae, and are attached somewhat 
after the manner of butterlly- pupae liy the cremaster : Imt 
in some cases there is a slight cocoon. There is, however, 
much variety in the larval and pupal habits of the Ptero- 
phoridae, many having habits of concealment of divers kinds. 
We have thirty species of these lovely Plume-moths in Britain. 
The family is widely distributed, and will probably prove 
numerous in species when the small and delicate Insects existing 
in the tropics are more appreciated by collectors. 

Fam. 43. Alucitidae (Orneodidae of ]\Ieyrick and others). — 
The genus Ahceita includes the only moths that have the front 
and hind wings divided each into six feathers. Species of it, 
though not numerous, occur in various regions. The larva and 
pupa are less anomalous than those of the Pterophoridae, though 
the imago is more anomalous. The caterpillar of our British A. 
polydadijla feeds on the fiower-buds of honey-suckle, and forms a 

^ Classification; Meyrick, Tr. ait. Soc. London, 18S(5, i». 1. 
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cocoon. The moth with wings expanded is about an inch across, 
and is a lovely object. It is not rare, though seldom nunuu'eus. 

Fam. 44. Tortricidae. — Moths of small size, with a ratluT 
ample wing area, with the wing-fringes nevcu’ as long as the 
wings are wide (long across), the hind wings without a ])attern : 
the anterior mu’vure on the liind wings is simply divergent from 
that next to it, and the int(‘rnal nervure, lb, is V(‘iy evidently 
forked at the base. The larvae inhabit their food, which may b(‘ 
rolled up or twisted leaves, or th(‘ interior of fruits and herbs, or 
<galls, or even roots; they exhibit less diversity than is usual in 
other large series of moths ; all have the normal com])lement of 
sixteen legs. This group is a very extiaisivt* on(‘, but is much 
neglected owing to the great dillicidtit's alliuiding its study; 
it is not recognised in Ham])S(nrs Tabl(‘ of 1‘amilies given on 
p. d70, being there merged in Tineidae. It ap])ears, howi'ver, 
to be a really natural grouj), and it is not dc^sirabk' to nnu-ge il 
in the suHichmtly enormous assemblage of tlie 'fineidat^ till 
this has been shown to l>e iu‘cessary by the light of a gr»‘ater 
knowledge of the external anatomy than W(‘ ])ossess at ])ies<*nl. 
The term Microhipidoptera is frcMpiently mt*t with in entomo- 
logical literature, and should, we think, ))(‘ con lined to tin* two 
serii‘s Tortricidae and Tineidae. Tlu^ l’tero])horidae, and (‘Ncn 
th(^ Tyralidae, have Ijeen, and still sometimes art*, includ(*d undor 
this term, but at present it seems best to limit its application as 
is h(‘re suggested. 

Three great divisions are at present recognistMl ; th(‘S(^ wer<* 
formerly called hy Meyrick,^ Tortricidae*, ( ira])holithida(*, (’oiichy- 
lidae ; subse(]uently,“ he has adopt(*d the naim*s Tortricidae, 
Kpibleniidae, Phaloniadae. Lord Walsingliam, who has d(*vot(‘d 
a great deal of time and study to the elucidation of this most 
ditHcult group, has suggesUal'^ that another change* is d(*sirable, 
and if so the nomenclature will be;: — 1. Tortricidae.* [or Ler- 
ticinae, aex’ording t<j the view that may l>e taken as to the group 
I'eing family or sub-family] ; 2. Phaloniielae [ = the formerly 
used name, Conchylidae] ; o. Olethreutidae [ = the formerly use*d 
name Grapholithinae = Kpibleinielae, Meyr.]. A\ e have u})wards 
<»f 300 species in Lritain, nearly 200 of which belong to tin* 
last division. The name Tortricidae refers to the habit the 

1 P. JAnn. Soc. X. S. UAPs (2;, vi. 18S1, ]). 410. 

" Ilandhook Brit. Lrp. 1895, \k 493. ^ Tr. vaf. Sor. London, 1895, i*. 495. 
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larvae of tlies(‘ moths possess of rolling up leaves, or twisting 
and distorting shoots and buds. 

The mode in which leaves and shoots are twisted and rolled 
l»y the very small larvae has l)een miieh discussed and is pro- 
bably the result of two or three distinct causes:--!, tlie 
immediate^ operations of the larva ; 2, the 'contraction of silk 
wlum drying ; 3, changes in the mode of growth of the parts of 
tlie V(‘getal)le, resulting from the interference of tlie caterpillar. 
The larva(‘- of this family that live in fruits are only too widely 
(w(^ will not say well) known. Staintoii gives as the habitat of 
Epini)! i(t Xiixv'iX fre([uent in ])liim-pies ” ; the cater- 

])illaT of CarpocapHa, poinonella (the Codling -moth) mines in 
a])ples and |)ears, and its ravages are known only too well in 
widtdy distant parts of the world where fruit-trees of this kind 
an; cultivated. (I apletuJana lives in acorns and walnuts ; C. 
jvJiiUKt in Spanish chestnuts. Two, if not more, larvae live in 
the seeds of Kuphorbiaeeous plants, and have l)eeome notorious 
under tlui name of jum])ing-l)ea,ns, on account of the movements 
tlu^y cause. As these latter show no trace externally of being 
inliabited, the movements are supposed to a mysterious pro- 
perty of the S(‘ed ; they are really due to its containing a Luge 
cavity, extending, in one direction of the seed, nearly or ([uite 
from skin to skin ; in this the larva makes a movement sullicient 
to alter the point of e([uilibrium of the quiescent S(hmI, or as 
a free body to strike some part of it. The exact nature of the 
movements of the larva have not, we believe, been ascertaiiual. 
There are, at least, two species of these Insects, and two plants 
harbouring them, known in the United States and Mexico, viz. 
Cid'poaipsa saltitans living in the seeds of Croton colliguaja and 
(Irapholitha sehastianiae living in the seeds of Sehastiania 
hkapsidaris. 

Fam. 46. Tineidae. — Small moths with the labial palpi 
more flexible and mobile than in other moths ; usually separated 
and pointed. Hind wings frequently with very long fringes, the 
wing itself being proportionally reduced in size, and in con- 
secjuence pointed at the tip. Uirvae very diverse, almost always 
with habits of concealment. The sei;ies of forms included under 
this head is very numerous, the British species alone mounting 
up to 700, while the total described cannot be less than 4000. 
This number, however, must be but a fragment of what exists, 
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I )i fi/osiini / ii/ti I ro/ it ' ( 
ll;i\NHiian IsImii'I.n. 


if Mr. ]\[evri(*k bo (‘orrort in supposin'; that a sinL»lo oin' of 
tho divisions of the family — ()t‘i*o[)horidao — (*onipriscs 2000 
s|H‘oios in Australia and Now Zealand aloiu*. As llu‘ study 
of those Inseots is atteiuhal 

nidimontary state. AVo shall ^ 

not, tkerofore, deal with it lu‘r(‘. . .-i ^ 

Xoitluu* oan we attempt to ,ui\a‘ HaxNHiian'isiMn.i.s. 

any idea of the extreme diversity 

in the eolours, forms, and attitu<l(‘s ot thes(‘ small Insta-ts. I In* 
one shown in Fi^-. 207, is remarka]>h‘ on aeeonnt of th(‘ ,<*ivat 
aeeumulation of seales on the wini;s and l(‘us. As r(‘i;arils tin* 
[)()int(‘d win^s and the lorn; trin^i's, wt* may remark that it is 
]»rohable that in many of these small Ibrms the win;;s are 
passive agents in lo(*omotion ; a similar condition ol tin* \siii;;s 
is found in oth(*r vm‘y minuti^ lns(*ets, r.y. 1 hysano])teia and 
d ri(‘h< ►ptervgidae j in all these eas(*s tin* Iramewoik ol tin* \Nii),L!,s is 
nearly al)sent : in some forms ol tin* lineidai*, ()jn>sfr/f(f , o.g. tin* 
nervules are redue(‘<l to thi‘e(* or lour in each ^^ing. lie* 
variety in habits is as great as that of tin* external form, and 
tin* larvae exceed in diversity thos(* of any otln‘r grcni]> ()f 
Lopidoptera. Xo doubt a corresponding amount ol divi'isity 
will be discovered in the details of struetun* of the pi*rh*cl 
Insects, the anatomy of but l(*w having b(*(‘n at j»resent investi- 
gated. Tlnm pellloneUn has two v(*ry important ])eeuliarities in 
its internal anatomy: the testes consist of four round follidns 
on each side, and, contrary to tin*, condition gencj-ally prevah*nt 
in Lepidoptera, are not brought together in a common eai)sulc : the 
two groups are, however, not <pute Irei; fas tln*y an* in llrpvfh/s), 
but are connected by a loose tracheal network. Kveii^ morr* 
remarkable is the fact also pointed out Vw ( ’holodkovsky ^ that 
the adult Insect possesses pnly two Alalpighian tubes instead ol 
six, the normal nunil>er in Lepidoptera; in the laiva theie an, 
liowever, six elongate tubes. The group ol ionns to which 

1 Zool. Anz. V. 1882. p. 2C2. 
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Tinea belongs is reiiuirkable for the diversity and exceptional 
character of the food-habits of tin* hirvae ; species subsist 
on (IricMl earners dung, various kinds of clothes, furs, and 
hair, and even about horns of deer and horses’ lioofs : one 
s})ecies lias been found in abundance in the hair of a live 
sloth, Jlntdi/pus (niculiifjer, under circuinstances that render it 
possible tliat the larva feeds on the creature’s hair, though it 
may f(‘ed on ininute vegetalde matter found in tlie hair, 
’fhe larva ot Tinea vaatella is occasionally found feeding on the 
horns of living antelopes. Several species of Tineidae are known 
to devour Scale- Instads. 

Lif(t solanella is notorious for the ravages it commits on 
stored })otatoes. Quite a number of species live on cry])togamic 
matter, or in old wood; Oinopliila r-jlavuni feeds on the mould 
on tlie walls of cellars, and is reputed to be injurious liy occasion- 
ally also attacking the corks of bottles containing wine. Oeeoceeis 
(fnyoncJJa is said to lui the cause of galls on Liinonuistruni 
i/uf/iyiiittnicfti, a jilant tliat, growing in the. deserts to the south 
of Algeria, is a favourite food of camels, and is fre([uently entirely 
covered with sand. I’he deposition of an egg by this moth is 
ludieved by (fueneeA to give rise to a gall in which the larva is 
entirely enclosed (like; tluj larvae of tlui gall-flies). Of (’lothes- 
moths there are at least three species widely distrilmted. 
TrlcJiophaifa U(pe(zeHa is perliaps entitled to i>e considered the 
Clothes-moth ; its caterpillar not only feeds on clothes, but spins 
webs and galleries amongst them. Tinea peJlionella is also very 
common ; its larva lives in a portable c<ise, while that of the 
tliird species, Tineola biseUiella, forms neither a case nor definite 
galleries. We have found this the most destructive of the three 
ajb Canil)ridge. Clothes or valuable furs may be completely pro- 
tected by wrapping them in good sound paper in such a way 
that no crevices are left at the places where the edges of the 
paper meet. Garments that have become infested may be entirely 
cleared by free exposure to air and sunshine. 

Two species of Tinea have been recorded as viviparous, viz. 
Tinea vivipwm in Australia, and an undetermined species in 
South Americii. The species of the , genus Solenohia — in which 
the female is apterous — are frequently parthenogenetic. The 
group Taleporiidae, to which this genus belongs, is by . some 
^ Ann. Soc. ent. France (4), x. 1870, p. 1, pi. vii. 
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classified with rsyehidae, in which family, as we have pointed 
out, one or two ])arthenogenetic forms art* also known. 

The larvae of Tineidae, though tlu‘y do not exhibit the 
remarkable armature found in so many of the largt‘r caterpillars, 
are exceetlingly diverse^ Some are entirely destitute of ft‘t*t 
Others are destitute of the thoracic legs ; 
Xfpticul(f. is in this case, })ut it is providt*d with an increased 
nundier of abdominal h*et, in tin* form of more or lt*ss im]u‘rft‘ct 
ventral processes. Some mine in leaves, otliers livt* in portable 
cases of various forms. Some are lt‘af-miiu*rs during tlu‘ir 
early life, and subsequently change tlu*ir liabits l>y con- 
structing a portaljle case. Tin* gt*nus (\)l('opJ(or(t allbrds 
numerous instances of this mode of life ; tlie liabits ot th(‘se 
ease-bearers exhibit consideralile vari(‘ty, and tlu*re an* many 
points of interest in tlieir life-histories, ('hangc* of hal»it during 
th(* larval life has already been alluded to as oecurring in many 
l.epidoptera and is nowhere more strikingly exi*mplili(‘d than in 
certain Tineidae. Meyrick mentions tlu* following case, as 
occurring in an Australian Insect, vrihotnclm X the 

larva, until two-thirds grown, is without feet, and is almost 
colourless, and mines in the leav(‘s of J^rrsixnuK luncroJaltt ; luit 
when two-thirds grown it ac(pun*s sixte(*n f(*(*t, chang(*s colour, 
becoming very variegate, and feeds externally, un]>rotected, on the 
leaves. The cases of the case-b(‘aring 'I’ineids are usually ot 
small size, and do not attract attention like thosi*. ot 1‘sychidai*. 
A very remarkalde one was discovered Viy Mr. E. E. (Ireen in 
f'eylon, and was at first believed to be forni(*d liy a Caddis-worm. 
It has now been ascertained that the Insect iorming it is the 
caterpillar of Fscudodoxuc limiduH, a Tineid moth ot the grou]) 
Depressariidae ; ^ the case is composed of minute Iragments ot 
moss, sand, and lichens; the anterior end is dilated into a shield- 
like hood that covers and protects the anterior parts ot the 
larva when feeding ; the food is mosses and lichens on rocks and 
trees. Before pupating, the larva folds down the edges of the 
hood over the mouth of the tube, like an envelope, lastening 
them with silk. The case is fixed to the rock or other support 
and hangs there until the rnoth appears. 

^ For table of the larvae, according to number of feet and other characters, see 
Sorhagen, Berlin, eiit. Zeit. xxvii. 1883, j)]). 1-8. 

2 P. Linn. Soc. X.S. Wales (2) vii. 1892, p. 593. 

^ Durrant, Ent. Mag., xxxi. 1895, p. 107. 
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The family Prodoxidae consists of some Tiiieids, the larvae of 
wliicJi feed in the pods and stems of the Yuccas of south-western 
North America ; they have the mouth of very unusual form 

(Fig. 208, E), and 
some of them, by 
aid of this peculiai* 
mouth, exhibit a 
remarkable modi (i- 
cation of instinct. 
The facts are chietl}' 
known from the 
observations of 
Jtiley ^ on Pronuha 
yaccaselht, a moth 
living on Yucca 
JllamenUmt ; this 
plant has l)een in- 
troduced into our 
gardens in tliis 
country, where it 
never, we believe, 
])roduces seed. The 
Yuccas are not 
fitted for self-fertil- 
isation or for fer- 
tilisation by Insect 
agency of an ordi- 
nary kind. The 
progeny of the 
moth develops in 
the pods of the 
plant, and as these 
cannot grow until 
the flowers have 
been fertilised, the moth has the habit of fertilising the flowers 
at l^he time she lays her egg in the part that is to develop into 
the pod, and to be the food for her own progeny. The female 
moth first visits the stamens, and collects, by the aid of the 

^ “The Yucca moth and Yucca Pollination,” Hep. Missouri Botanical Garden, 
1892, pp. 99-158. 



Fl(}. 208. — Pronnha syvthefka. North America, A, Larva ; 
B, C, pupa, ventral and lateral asjiects ; D, female moth ; 
E, head and part of thorax of the female moth : a. 
labial palp ; h, maxillary tentacle ; c, maxillary palp ) 
d, proboscis ; e, base of front leg. (After Riley.) 
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iiiaxillao (wliicli in this sex an* very reinarka)»ly fornied)/ a. eon- 
siderable mass of pollen, whieli she holds l)y means of tlie ]H‘eidiar 
maxillary tentacles ; she then lays an (‘ri; in tlu* ])islil, usually 
of some llower other than that from which slie has j^athered tlu* 
pollen ; and after she has accomplished this act she carefully 
applies the pollen she had ])reviously collected to the j)istil, so 
as to secure the fertilisation of the ilower ami the developuu'ut 
of the pod. 

The species of iVorAuv/.s stand in a, vi'iy peculiar relation 
to rromdut. They also live* in Yuccas, and have hahits similar 
to tliose of Pro)iuh((^ with the im])ortant i*xce])tion that, hein^ 
(U'stitute of the re(piisitt‘ ap[)aratus, tluy do not fertilise 
the Yucca-flowers, and are thus de])end(‘nt on J^roiiuha for 
the steals lieing tak(‘n that an* n(*C(‘ssary foi* tlu* r(*arin^^ of tlu* 
j)roL>'eiiy of the two kinds of m(>th. lleuci* the naiiu^ of Yucca- 
moth has l)een bestowed on Pronuha^ and that of “ ho^ois Vhicca- 
moth ” on the The PnnuiJui we ii^'Uic* is tlu* larR(*st 

and most remarkahle species of the rcuus and lerlilis(*s Yucru 
hrrrifol ia ; the larva is destitute* of abdominal iei‘t, and in 
tlui })U])a the s])ines on the back that inxist in iu*ai*ly all ])U])ae‘ 
that live in stems are devido])ed to an extraordinary (‘xtent. 
The Yuccas do not llower every y(*ar, and tlu*. Trodoxidai* hav(*, a 
corresponding uncertainty as to tlu‘ir periods of a,]>])caranc(*, 
])assing sometimes a year or two longe*]* than usual iii tlui i)U})al 
stage. 

Fam. 46. Eriocephalidae. — This family has iccently been 
]>roposed for some of the moths fornuuly included in tlu* g(*nus 
.'Ificropterj/,/-.' They are snudl, lailliant, metiillic Ins(*cts, ol 
diurnal habits, but are very rarely S(*en on the wing, and it is 
doubtful whether they can fly much. These, little lns(*cts ai(* of 
peculiar interest, inasmuch as they ditfer IVcan the great ma jority 
of the Lepidoptera in at least two v(U‘y im])ortant ])oints, viz. 
the structure of the wings and of the mouth-parts. The mouth 
shows that we may consider that the Le])idopt<*ia Ixdong to the 
niandibulate Insects, although in the gr(*at majority ot them the 
mandibles in the final instar are insignificant, lunctionless 
structures, or are entirely absent, and although the maxillae are 

v» 

^ The maxillary tentacle is considered by Prof. J. B. Smith to be a j)rolongation 
f'f the stipes, ef. untca, p. 309 ; also Insect Life, v. 1893, IGl. 

“ Chajtiuan, Tr. ent. Soc. Loiulon, 1894, p. 360. 

VOL. VI 2 F 
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SO highly adapted for the tasting of sweets tliat it is difficult to 
recognise in tlunii tlie parts usually found in the maxilla of 
mandi])ulate Tnsects. Uriorrphffhc in hoth these respects connects 
the Lepido])teia with Mandibulata : the mandil)les have l)een 
sliown hy Walter^ to be fairly well developt‘d ; and the maxillae are 
not developial into a proboscis, but have each two si'parate, differeii- 
tiaXed— not elongated — lol)es, and an elongate, five-jointed, very 
il(*xil)le palpus. Tlie motlis f(‘ed on pollen, and use their 
maxillae for the purpose, somewhat in the style we have men- 
tiomal in Prodoxidae. The wings have no frenulum, neither 
have they any slujidder, and they ])robal)ly function as separate 
organs instead of as a united y)air on eacli side: the modilication 
of the anterior parts of tlui hind wing — wherel^y this wing is 
reduced as a Hying agent to the condition of a sul)oi‘diuate to the 
front wing — does not hero exist : the hind wiiig differs little from 
th(‘ front wing in conse([uence of tlie ]>arts in front of the cell being 
well develop(‘d. There is a small jugum. These charactcu’S have 
1 (h 1 Packard to suggest that tlu^ Kriocephalidae should be separated 
from all other Lepido])tera to form a distinct sub-(3rdt‘r, Lepidoptera 
Laciuiata." Tlui wing-characters of Erioccpluihi are repeated — as 
to their main features — in Hepialidae and ]\licropterygidae ; ])ut 
])oth these grou])S differ from Eriocephida as to the structure of 
tlie mouth-parts, and in their metamorphoses. Althougli Erio- 


rcphala cal I lie! la is one of our 
most abundant moths, occur- 
ring in tlu‘- spring iu*arly every- 
where, and being easily found 
on account of its habit of sit- 
ting in buttercup-Howers, yet 
its metamorphoses were till 
recently completely unknown. 
])r. Chapman has, however, 
been aide to give us some 
information as to the habits 
and structure of the larvae, in 
both of which points the crea- 
ture is most interesting. The 



'iG, 209.-— Larva of Jvriocepluda colthrlhi. 
(After Cha}>Hiau. ) A, Young larva from 
snle, X .^>0 ; B, portion of skin ^vith a ljulla 
or l»all-like appendage : c, abdominal foot 
of larva, 

ggs and young larvae are “ quite 




^ Walter, Jena. ZcUschr. Xatnnc. xviii. 1885. He did not distinguish Eno- 
cephaJa as a genus, as we have explained on p. 308. 

^ Arncr. Xatural. xxix. 1895, pp. 636 and 803. 
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unlike our ideas ot‘ u Lepidopterous Inseet the Ihriuer liave a 
snowy or niealy apyiearanei', owinj^ to a closed eoatine; ot minute 
rods standin^r vertically on tlu^ surlace of the and oftmi 

ti[)])ed with a small liulh. The larva lives amongst wet moss 
and feeds on the growing parts thmvof ; it is not very similar to 
any other Lepidopterous larva.: I h*. (diapman suggests a simi- 
larity to the Slug-worms (liimaeodids), hut Dyar is prohahly 
eorreet in thiidving the resmnhlanees hi'tweiai the two are unim- 
portant : the larva ot ErioctpJudd ])ossess(*s thrta* ])aiis of t horacic 
legs, and eight pairs of ahdominal a])pendagi‘s, yhuvd on the 
s(‘gnu‘nts immediately following the thorax ; on the umlm'-siirfaci^ 
ot the ninth aiel tenth ahdominal si'gnuaits thma; is a siiek(*r, 
tritoliate in torm ; this is jirohahly n'ally situatt* entii’cly on tlui 
tenth segmmit: the body hears rows of l)a]Lap])i‘ndag('s, and the 
iut(‘gunient is l)eautifnlly senl])tnred. Th(‘ ht^ad is retractih^ 
and the antmimu^ are longer tliaii is usual in catei’pillars. This 
larva is profoundly dilterent from othm* L<*pidopterons lar\’ae 
inasmuch as the ahdominal !(*(*!., or appiaidages, art* plai'cil on 
different signients to what is customary, and aiu ol“ a difihrent 
torni. Uidortunately the ]m])a has not l)een }»roeured, hut therii 
is some reason ‘for su])} losing tha.t 
it will prove, to he more like that of 
Tineidae than like that of Microp- 
torygidae. 

The Xew Z(‘alaud genus r(fldro- 
nrici'd is only imperfectly known. 

Moyrick considers it th(‘, “most 
ancient ” Lepidoptcron yet dis- 
covered ; and it would a])pear that 
its relations are with Eriurr/duf/ff 
rather than with Jfirropfrrf/.r. Fi om 
intormation he has kindly given to 
11^, \ve are able to say that this motli 
possesses mandibles but no proboscis. 

Pam. 47. Micropterygidae- — 

‘Small moths of metallic colours, 
without mandibles, with ijungate 
maxillary palpi : without frenulum : both wings witli a complex 
system of wing-veins : on the liind wings the area anterior to 
the cell is large, and traversed by three or four elongate, parallel 



Fl<;. 210. - Tiarva of Mirrnpfrri/j: sp. 
A, Ventral view of the larva, 
iiKiffnititMl ; B, die same, witli 
setae uinluly magnilie<l, Pritain. 
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veins. There nve no ninnclihles, Vmt there is n short, imperfect 
proboscis. Ljirvji (Fig. 210) without any legs, mining in leaves. 
The pupa (Fig. 211) is not a pupa ohtecta, but has the head 
and a])pendages free, and it provided with enormous mandibles. 
Although these Insects in generi|l appearance resembh^ Eri«- 
ceph((l(i to such an extent that both liave been placed in one 
genus, viz. MLC 7 ' 02 ^teTyjc, yet the two lorms arc radically distinct. 

The most rcmarkaldc 
point in }flcroplenjj‘ 
is the metamorphosis ; 
tlie female moth is 
furnished with a cut- 
ting ovipositor, l)y the 
aid of wliicli she dc- 
])osits an egg betwe^en 
tlu* two layers of a 
U‘af after the manmvr 
of a saw-lly ; ’ the larva 
mines tlu^ newly-opeiu‘d 
leaves in tlie early 
spring, and feeds u]> 
witli rapidity; it ly 
some means 3 ‘eaches 
tlie ground, and there 
|ui]>ates in a firm luit 
thin cocoon, with grains 
of earth fastened to it : 
ill this it passes the 
greater yiart of its life 

Fig. 211. — Mirroptcrifj: {si'inipurpun-lhif). A, . . . 

^ Dorsal as{)ect ; B, C, D. views of l»ea<l aissected oil; aS a iarva, ClUinging tO 
B, protile. ; C, ])Osterior, D, anterior aspects ; imna Very early ill 

inaiidibles. Uritain. i n 

the tollowing spring. 
The pupa is unlike any other Lepidopterous pupa, liut is similar 
to those of Trichoptera ; neither tlie head nor the appendages 
are glued to the body or to one another, but are free, so that 
the pupa can use the appendages to a considerable extent ; it is 
furnished with enormous niandildefi (Fig. 211, C, D), which are 
detached and shed after emergence.*’ In the interval between 

1 Wood, Ent. Mmj. xxvi. 1890, p. 148. 

- See Cliapmaii, Tr> cut, Soc. London, 1893, p. 255. 
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the Lu’viil period of foeding and the iinaR’iiial iiistar, tlie pheno- 
iiieiui of life are essent ially liki‘ those of Tridioptera. The larva 
has not heeii at all satisfactorily studied ; tlu‘ s]>ii'aelt‘s a])pear 
to he excessively minute, hut have hium ascertained hy Dr, 
Chapmaii to he normal in inimher and position. 

All tlu' information we possess ]>oints to profound distinctions 
h(‘tW(M*n ]\fic roptrnjx and Kriorrpludit , for wlu'reas in the former 
the mandihles droj) olf from th(‘ ]uipa, so that thi‘ ima^^u) has no 
mandihl(‘s, in the latter the mandihles t'xist, as tlu^y do in 
several other true Lepido})t(‘ia. As tiu‘ history of lh(‘ mandi- 
hles is not known in other ].e])idoptera (wlaui' th(‘y art' ]U’i‘sent 
in the larva hut wantinit in th(‘, imaL>'o)» it is ju'ematairt' to 
coiicludt^ that no othm* Lepido])t(‘ra suffer tlu' actual loss ot tht‘ 
mandihh's as J/A/’e/y/e/*//./; dot's, thoU'^h t licit' is nt)thin,i( tt) It'ad 
us to ht'lit've that in any t»tln‘r J>t']ado]>terous ]»u]>a art; tla* 
mamlihles specially tlt'veloiH'd as tht'v art' in Microjtti'rii.r, This 
pu])a. is in fact tpiite unitjue in thisOidt'r t)f Inst'cts. Wdii'ii the 
Iiislttiy of tlie ])U])al mantliltlt's is knttwn, we shall ht' ahlt' to 
tlt'cide whether they are sccoiulary structures, likt' iht' tlt'ciduous, 
su])|)lenu‘ntaiy mandihles ftmnd in Otioihynchidt'S (( 'olt'oplera, 
Jihyiichophora). 



CHAPTER VII 


DIPTEUA OR FLIES ; ArilANlPTERA OR FLEAS ; TIIYSANOPTER A 

OR Til RIPS 

Order VII. Diptera 

Wings vumhranous, usvally transparent and 7ievcr very large ; 
hekind the wings a of siaall erect eapitate bodies — 

halteres — frequently eoneealed under niemhranoas hoods, 
iVo distinet prothoraXy edl the divisions of the thorax being 
united, to form a large mass. Mouth-parts very variable, 
formed, for suction not for biting, freeiuently assuming the 
form of a grohoseis that can he retracted and concealed- in a 
cleft of the under side of the head. The metamorjdiosis is 
very great, the larrae bearing no resemhlanee whatcrer to the 
perfect Inserts, hut being usually footless grubs or maggots ; 
frequently the head is indistinet, snmll, and retnteted. 
Pupa variable, cither exposed and rather hard, with the 
appendages of the body more or less adherent ; or enelosed, 
in a scaly capsule looking like a seed, and when extracted, 
soft and delicate, with the appendayes not fastened to the 
body incapable of movement. 

This definition of the Diptera, or two-winged flies, is framed 
without reference to the fleas, which are wingless, or to a few 
other parasitic wingless Diptera, such as the sheep-tick. Although 
the Order is of enormous extent, these exceptional cases arc 
remarkably few. About 40,000 species of Diptera have been 
discovered, hut these are only a tithes of what are still unknown 
to science. The Order is not a favourite one with entomologists, 
and by the rest of the world it may be said to be detested. 
Flies do not display the sort of intelligence we appreciate. 
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or llio kind ot beauty we admire, ami as a lew of the 
creatures somewhat annoy us, the wlio](‘ Ordm* is only too 
Irequently inoluiled in the category of nuisanci's that we must 
submit to. Moreover, the scaveng(*r-hal)its that are revt'aliMl, 
when we liegin to study their liv(‘s, are very r(‘])ugnant t») many 
])ersons. it is therefore no wonder that Hies are not })upular, 
and that few are will- 
ing to study tluun, or ^ 

to collect them for 
o])S(‘rvation. Xevm*- 
tlieless, I)i])tera liave 
consideralde claims to 
be classed as actually 
the highest of Insects 
physiologically, for it 
is certainly in tliem 
tliat the ju'ocesses of a 
complete life -history 
are carried on witli the 
greatest rapidity a,nd 
that tlie p)henomena 
ot me tainorphosis have 

. I* 1 FHJ.212. — A l)i|>t<‘roTi ( Fain, Syr)>lii<l;ir'i, CAr/Vo.s'/V/ 

hc'en most pertect(Hl. A, A.lult larva; B, tli.‘ pupa;' C, 

A ]na‘'’"'ot hatchim<- extractwl aom laq.a ; D, iiiia^'o. (From 

^ WeycnlH-i-li.) 

trom an egg, is able 

to grow with such rapidity that tlu; woik of its lile in this 
ri^spei't is completed in a few days ; then iorming an imjxun^- 
trable skin it dissolves itself almost com])l(*tely ; solidifying snb- 
se([uently to a sort of jelly, A iR R 1^*^^ days r(‘constructs itsell 
as a lieing of totally differmit appoaram-e and haliits, in all 
its structures so profoundly changed Irom what it was that tlui 
resources of science are sevendy taxed to demonstrate any 
identity of tlie organs of the two instars. 

A good study of the comparative anatomy of I)i])tera has nevin* 
been made ; Baron Osten Sacken, one ot our most accomplished 
I hpterologists, has recently stated that “ the ext(*rnal cliaracters 
of tlie iiiptera have as ye^t been very insutticieiitly studied/' 
AVe shall therefore only trouble the student with a few observa- 
tions on points of structure that are of special importance, or 
that he will find frequently alluded to. The head is remarkable 
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for its inohility, and is (‘Oiinected with tlie tliorax l)y a slender 
eonceal(*d neck that permits tlie head to \ 1 nder 40 semi-rotation. 
A large ])art — ^sonietimes nearly the whole — of the exposed sur- 
face of the head is occupied hy the faceted eyes. It is usually 
the case that the eyes are larger in the male than in tlu^ female, 
a, ml tlH‘, sexual discrepancy in this respect may he very great. 
Wluui the ey(‘s of the two sides meet in a coadapted line of union 
the Insect is said to be ‘Aioloptic/’ and when the eyes are well 
si‘])arated “ dichoptic.” ^ The holoptic condition is spcndally char- 
acteristic of the male, hut in some forms occurs in both sexes. 
Therti is no definite distinction between holo|)tic and dicho])tic 
(‘yes. The (‘y(;s may be enormous, Tig. 2 08 , without actually unit- 
ing, and in the cas(‘s wlnn-e ax'tual ('ontiguity occurs, it takes ])lace 
in differc'.nt manners.'^ The tjyiAS are fre([uently during life of 
brilliant colours and variegate with stri]H‘S or s])ots; this con- 
dition disa|)pears s]K'edily after d(‘ath, and it is uncertain what 
the use of tins coloration may l)e.*^ The eyes are fre([uently 
densely S(‘t with hairs betwcon the almost innumerable faccds. 
These facets fre(|uently dilfer in size according to their position 
in the organ. The curious double eye of the iiiale Bihio (cf. 
Fig. 224) is well worth notice. T!u‘re are usually tlnce small 
ocelli ])laced very near together on the middle of the summit of 
the head. 

The antennae are of considerable importance, as they offer 
one of the readiest means of classification. The families placed 
by systematists at the commeiuement of the Order have antennae 
similar to those of the majority of Insects, inasmuch as they 
consist of a series of segments a])proxiniately similar to one 
another, and arranged in a linear manner (Fig. 218, A). The 
number of these joints is never very great, but reaches sixteen 
in certain Tipulidae, and falls as low as eight in some Bibionidae. 
In certain cases where the antennae of the male are densely 
feathered (Chironoiiius, e.g.), the number of joints is in that sex 
greatly augmented, but they are imperfectly separated. This 
form of antenna gives the name Neniocera to the first series of 
Diptera. The majority of Hies have antennae of another form, 

^ Osten Sacken, Tr. cnt. Soc. London^ 18^1, p. 5^1, and Berlin, cut. Zeitschr. 
x.Kxvii. 1892, p. 423, etc. 

2 Osten Sacken has recently discussed the intermediate conditions, and proposed 
the name “ pseudholoptic ” lor some of them, Berlin, cnt. Zeitschr. xli. 1896, p. 367. 

^ Girschner, Berlin, cnt. Zeitschr. xxxi. 1887, p. 155. 
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peculiar to the Order, viz. tliree segments, tlu' ouli'r one ef 
wliich is ot' diverse Idrni, according to the geiuis or spccii's, e.nd 
bears 011 its 1‘ront a tiiu^ ]nY)jeetiiig l)ristle, lVe(jiu*ntly reallua'inl, 
as in Fig. 2 Id, F; and olten distinctly divided into t\vo or nior(‘ 
joints. This t’orni ot antenna is found in the scuies Asi'hiza and 
Schizophora ; it is well exeniplilied in thecoinnion hous(‘-lly, where 
the organs in ([uestion hang from the ibndu'ad, and an‘ ])lae(‘d in 
a hollow formed for tluur reception on the front of the h(‘ad. 
Flies with this form of antenmn* iiw called Alhm ieerous. Metwetm 
the two forms of antennae we have meiitiom'd thm\‘ (exists what 
may, speaking roughly, l)e called an intermediate condition, or 


I'Ki. 



21 13. - Anteniiao of flies. A, The two aateimae of (ilti/tln/rn/ifmi jnrtu fMyecto- 
pliilidae) ; B, antenna of lli'.i'utoiiin y^(Y///fV/nv I'raltanidae) ; C, o| Asi/ iis I'l'iilu'iun/nriH is 
(Asilidae) ; D, of Lr/dis smlo/xara (Leptidar) ; E, of ! h,I U'liopiis n ml nhtlus (l)oli- 
cliopidacj j F, of Volucella bond^'/ln ns (Sy r]>l)idaej. (Alter W andoll<‘cl<.) 


rather a variety of intermediate conditions, assoeiate(l in iTe 
series Brachycera (Fig. 2 Id, J> to Djd lien* there, art* thr(*e 
(sometimes one or two) s(*gments and a t(*rminal ap]M*ndag(‘, 
l)ut the appendage is usually compound (olten so distinctly com- 
pound that it is evidently a seri(*s of ]>artially, or (*ven com]»letely, 
separate joints, Fig. 21d,B): the a])pendag(‘ in th(*s(* eases is t(*r- 
minal, that is to say it is ])hmed, not as in the Fumyiidat*. on the 
front of the joint that bears it, but (in the giuat majority ot 
Brachycera) at the tip thereof; this app(*ndage is (dteii conic'al 
and pointed, often hair-like. Exceptional forms of antenna are 
found in the parasitic flies of the seri(*s Bu])it)ara. In thi* Order 
generally the two basal joints ot the antennae aie evid(‘ntly 
distinct in function from tlie others, and form the “ scape ; the 

^ It may be well to remark tliat this namo was formerly appli«^(l to all Diptcra 
except Nemocera. 
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part of tlio aiiteiina beyond the scape is called the '' llagelluni ; 
an appendages of the llagelluni is called “ a-vista ” wlien l)ristle- 
like, when thicker ‘‘ style.” Tn the basal je)int of tlie antenna 
there is a complex nervajus structure known as Johnstoids organ. 
It is specially well developed in Culex and CItironoinvx, and is 
Lirger in the male than it is in the female. Child lias found 
soiiusthing of the kind present in all the Diptera he has 
examined, and he {considers that an analogous structure exists in 
Insects of other Orders. He thinks it is concerned with the 
])eree])tion of vibration, there being no sharp distinction lietween 
auditory and tactile sensation.^ 

About one-half of the Diptera possess a peculiar structure 
in the form of a head-vesicle called ‘‘ptilinnm.” In the lly 
enuu'ging from the pupa this appears as a bladder-like expansion 
of the front of the head; being susceptible of great distension, it 
is useful in rupturing the hard sludl in which the creature is then 
enclosed. In the mature lly the ptilinum is completely intro- 
verted, and can be I’ound only by dissection ; a little space, th(‘. 
‘'lunula,” just under an arched suture, extending over the ])oint 
of insertion of the antenae remains, however, and oilers evidence 
of the existence of the ptilinum. This structure is also of 
importance in classification, though, unfortunately, it is dillicult 
to V(‘rify." 

No point of Insect morydiology has given rise to more differ- 
ence of opinion than the. mouth of Diptera; and the sul)ject is 
still very far from being com})letely understood. The anatomy 
and morphology of the niandibulate Insect-mouth are compara- 
tively simple (though not without greater difliculties than are 
usually a])preciated) ; and it has been the desire of morphologists 
to homologise the sucking mouth of Diptera with the biting 
month ; hence the view that the appendages of three segments 
are separate and distinct in the fly’s mouth is taken for granted, 
and it is further assumed that some of the secondary parts of the 
appendages of the biting mouth can also be recognised in the 
sucking mouth. The anatomy of the mouth-parts is, however, 

^ Zool. Anz. xvii; 1894, p. 35, and Ann. Xat. Hist. (6) xiii. 1894, p, 372 ; Zeitschr. 
^viss. Zool, Iviii. 1895, p. 475. o 

^ Cf. Osten Sackeii, Berlin, cut. Zeitschr. xxxviii. 1893 ; and Beclier, JFien. ent. 
Zdt. i. 1882, p. 49. For an account of the condition, \vitli diagrainmatic figures, 
of the fly emerging from the pupa, cf. Sasatti, J. Coll. Jaimn, i. 1887. }>. 34, 
pi. vi. 
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.subject to great diversity of strueture witldii the limits (if tlu* 
Order itself, even the two sexes in some s|KH‘ies dillering juo- 
foundly in this re.speetd In tlu' majorily of the family Oi'stridae 
the mouth-parts are practically ahsent, ami no delinite entry to 
the alimentary canal can he piuvvived (Fig. 245). ^(‘sidcs this 
condition and its antitlu‘sis (Fig. 214), the comjilex assiuuhlage 
of lancets seen in the llreeze-llios that draw hlooil, tht*n‘. is a 
great variety of other anatomical conditions. 



Fi(i. ‘21 1. --Mouth - of 

the {‘(Hiimoii hlootl-smk- 

lly, 

phiriitlis 9- A, 
from honoath, tlu* pro- 
h(»sci.s romovfil ; n, 
lulu’iim ; />, h, I’liltrlli 

(ill a n (I i li 1 1 * s of otlu*r 

anatomists) ; a, t\ .scal- 

|)olla (maxillae of other 
anatomists) ; </, jiart of 
vent ral sent um of seeoinj 
metamere ; e, parts 

nf palpi ; !/, hypopiiarynv 
ami peliiieia salivaiy 
(inet ; //, salivary reeep- 
taele ; i\ salivary <luet : 
/■. niemhranons jiarf of 
Si-eoD'l met aiiiere ; /, 
pharynx : B. lahrnm. 
jdiarvnx, hypojiharynx, 
separated, seen from 
heiieath ; (f, lahrnm ; //, 


hypopharynx ; r, salivary duet ; </, jtharynx ; e, protractor miisrh-s ; C, jiiohoseis 
(lahinm) from beneath ; a, sciitimi proVioscidis ; r, <\ labella ; (/. </, retracli.r miiseh's. 
(After Meiiiert). 


Although, as we luivi' said, gns'it diversity of opinion 
exists, yet on the whole tin', majority of 1 )i])t(‘rologists accept, a 
view something to the following (*lfi'ct : — tin* Idhrum, or the 
lalu’um combined with the epipharynx, is IrtMpKmtly niucli pro- 
long(‘d ; the tongue — hypopharynx — may also he much ]>rolonged, 
and may form, in apposition with the* lahrnm, ti inon* or less im- 
perfect tube for inge.stion of the nutriment; tln^ hihium is mort*- 
or less membranous or Heshy, and ;icts as a sh(*athing organ, its 
tips — called labella — being in .some cases devi'lopcd to a (piite 
extraordinary extent. As to the other parts ot tlui mouth there 
is less agreement; the pointed organs (lig. 214, A, /> h) are by 

^ It is frequently said tlnit one sex of a single speeies may lie dimoiqiliic in this 
respect, but xve shall subse<]uently mention (in lilepharocerirlae; that this is not 
yet sufTiciently established. 
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iMjiiiy as inaudil)k‘s, wliile another pair of pointtal pro- 

ei'ss(‘s (c r) are considered to be parts of a maxilla, and the palpi 
(/ /’) are l)y some considered to l)e maxillary palps. The Danish 
eiitoiiKjlogist, Meiiicrt, has pnblislied the best anatomical descrip- 
tion of many of the diverse kinds of Dipterous mouth. ^ He, 
however, takes a dilft'rent vi(iw of the morpliolo^uy ; he consid(*rs 
tliat not only may ])a,ris of tlie appendages of the moutli ])e much 
modilied during tlie early sta,ges of tlie individual development, 
l»iit tliat they may be dilfenmtly coml)iued, even parts of the 
a])p(‘ndag(!S of two segnumts Ixung lu'onght together in intimate 
combination. He lias also 'j)ointed out that the mandibnlate and 
sui'king mouth are nuichaiiical imt)lenients constructed on o])])osed 
])rinci])les ; tlie main obj(‘ct of a biting mouth lieing the fixing 
and ])(‘r[(H4ing of tlu^ articulations of the moutli, so that great 
])ower of holding may b(‘. attained with a limited but definite 
power of movmnent. In the sucking mouth the parts are in- 
ti inatidy associated for simple protrusion. HeiU'C the two kinds 
of mouth must have been distinguished very early in tlie 
|)hylogeny, so that we must not cx]K‘ct to find a great corre- 
spondence between the parts of biting and sucking mouths. 
He apparently also considers that not only the appendages of 
a head-segment, Imt also jiart of the body of the segment, may 
lie used in the construction of the mouth-organs. Meinert’s 
views allow a much greater latitude of interpretation of the parts 
of the Dipterous mouth; had he contented himself with enun- 
ciating them in the manner we have followed him in summarily 
describing, they would have bemi recognised as a formidable 
obstacle to the facile adoption of the ordinary ^■iews. He has, 
however, accompanied his general statement with a particular 
interpretation and a distinct nomenclature, neither of which is it 
possible to adopt at present, as they have no more justification 
than the ordinary view. So that instead of one set of doubtful 
interpretations we have two.“ In so difficult a (piestion as honio- 
logising the trophi of different Orders of Insects we ought to use 

^ Flucnics Mnnddclc, Copenhagen, 1881, 91 pp. 6 plates; Ent, Tidsl'r, i. 1879, 
]). 150 ; Becher liaving given {Dcnk. Ak. Uden. xlv. 1882, p. 128) an interpreta- 
tion dillereiit from that of ^leinert, tliis author set fortli liis general views in 
Zool. Anz, V. 1882, pp. 570 and 599. 

- The reader should not suppose that tliere arc only two views as to the Dipterous 
mouth, for actually there are several ; our object is here only to give a general idea 
of the subject. 
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exhaustively every iiiellaHl i»i‘ iiit[uiry : and tVoiii this point of 
view the devcdopnient is ui' great ini})ortanee. This has, howi‘V(‘r, 
as yet tlirown ljut little liglit on the snhjeet, this study lu'ing a 
very ditlieult one owing to tlu‘. juotound eliangt‘s tliat taki‘ pkiee 
during nietanioi-pliosis, tlie diversity of tlu‘ ])arts in the ('arly 
stages of ])i])tera, and the ])ossihility that tla^ larval (‘onditions 
may tlunnselves hav(‘ hinni greatly eliangiMl in th(‘ eours(‘ of th(‘ 
pliylogeny. iVIiall informs us, howev(‘r, that in T// Zrey/e/a //s as 
well as in Conilirff tlu‘ nt‘w ])ai’ts of tlie moutli of th(‘ imago ai’(‘ 
d(*velo])ed within thos(‘ ot‘ tlie lai\aJ This may ]KU-mit of an 
idtnitilieation of the main divisions of the mouth, at any rate in 
these eases. Lowm‘. lias to some (‘\lent traei'd tlie de\(*lopment 
in the hlowtly, and he does not agrt'e with tlu‘ iisiad intei’pi’eta- 
tion ol‘ the parts in the adult. 

The mouth is of ecuisidmahh* im])ortan(‘(‘ in th(‘ elassilieat ion 
of Diptera. The Xiuuoei'ra are remarkahle from tin* linear de- 
velopment and llexihility of th(‘ ]>al)u, which air‘ nearly always at 
l(‘ast three- or four-jointed; this condition ociurring in no other 
l)i])tera. The l>alpi attain an (‘xtraordinaiy dev(4o]>m(‘nt in some 
Culieidae ; in the genus Mrfjn rrh ni(( th(‘V ar(‘ neai ly as long as 
thc‘ ])ody, and projt‘ct in front < 4’ tla^ h(‘ad aft(‘r lh(‘ lashion ol 
the pal])i of L(‘pidopt(Ta. In the* 1 h'achyceia t,h(‘ sclcrilcs or 
lull’d parts of the mouth reacli a maximum of dcvclojuucnt , and 
in Tahanidae (Fig. 214), Xiuiiestrinidiie and Itomhyliidac are 
often (piite disproportionate to th(‘. size ol tlie lns(‘ct. In many 
of the Euniyiid Hies tin; soft ]»arts an* gri'atly dev(‘lo])(*d, and 
cajiahle of a variety of movenu'iit, the, }>i’oljoscis as a whok* heing 
prutrusihh*, and having an elhow-joint in tlu^ middh*. 

The thoiax is remarkahle IVom the. ahsence ol distinct separa- 
tion into the three divisions that may usually Ik* so (‘asily dis- 
tinguished in Insects. Tlie ])eriect comhinatioii oi tla^ thri*e 
segments adds much to the diiliculty ot arining at gmieral (-on- 
clusions as to the identification of the ]iai ts; hence consideialile. 
difference of opinion still ])revails. It was loimerly su]»posed 
that a segment from the ahdomen was added to the thorax ot 
Iliptera as it is in Hymenoptera, hut this has lieen shown by 
IJrauer to be erroneous. Indeed, according to Towne, the*, abdo- 
minal cavity is increased by the ad<lition ot tlie^ small posterior 
area of the thorax ; it lieing the mesophragma that separates the 
I 2'r. lAiiii. Sue. London {-) v. 1892, J*. 271. 
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second jukI third divisions of the body-cavity. The pro- 

thorax is always small, except in a. few of the ahnormal wingless 
forins (;IA’/eyy/o/////s) * in Xyctcrilna (Fig. 248) the mesothorax 
forms tile anterior jiart of the body ; the head and such parts ol 
the ])rothora,x as may be snl)se<[nently discovered to exist being 
plac(‘d entirely on the dorsum of the body. The mesothorax in 
all the wing(*d I)iptera forms by far tlie larger portion of the 
thoracic mass, the prominent part of it, that projects backwards 
to a grea,t(‘r or less extmit over the base of the abdomen, being 
the scutellum. The lirst or prothoracic stigma is remarkably large 
and distinct, and is by some calhul m(‘sothoracic. Another large 
stigma is placed vmy near to the ha,lt(‘r (or lialancer) ; the meta- 
thorax being very small. An imperfect stigma is said liy Lowne 
to exist in the Idowliy near the base of the wing. The number 
of alidominal si^gnumts externally visible is very diverse ; there may 
lie as many as nine (in the male Tlpala), or as fivv as live, or even 
four, when tlie basal segment is inuch concealed; the diminu- 
tion is due to certain segments at the extremity being indrawn 
and serving as a sort of tubular ovipositor in the female, or curled 
under the body and altered in form in the other sex, so as to 
constitute what is called a hypojiygium.'’ In the female of 
Tipulidae the body is ti‘rminatc‘d by some horny pieces forming 
an external ovi])ositor. In nearly all Diptera the feet are live- 
Jointcal ; the claws are. well developed, there being placed under 
each of them a free pad or membrane, the “ ])ulvillus ” ; there may 
be also a median structure bet\veen each pair of claws, of diverse 
form, the “ empodium.’' 

On the surface of the body of many Hies there will be seen 
an armature of pointed bristles ; these Hies are called “ cliaeto- 
phorous ” ; where no regularly arranged system of such bristles 
exists the Hy is “ eremochaetous.” In some families the arrange- 
ment of these bristles is of importance in classiHcation, and a 
system of description has l)een drawn up l)y Baron Osten 
Sacken : this branch of descriptive entomology is known as 
chaetotaxy.^ 

The wings are of great importance in classifying Diptera ; 
but unfortunately, like tlie otlier parts, they have not received an 
exhaustive anatomical study, and Dipterologists are not agreed 
as to the names that should be applied to their parts. We give 
^ Tr. cnt. Soc. London^ 1884, p. 497. 
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l»(‘low figures of two systems lliat liave been used l>y emiiuuit 
] )i])terologists i\)V the deseri])tiou of theiiervures ami cells. 41u‘ 
eomprelieiisioii of tlies(‘ iea.tui‘(‘s of tlui 1 )iptevous wing will bt‘ facili- 
tated by noticing that the wing — b(*ing (‘xltmded at riglit angles to 
the body — is divided by the longitudinal nevvures into two gn‘at 
li(dds, antcnuor and posteriiu*, with an interval btdwi'en lluun : 
this interval is traversed only by a, short cross-vtdn (inarkial x in 
Fi<c 215 A, and i in J>). Tliis cross-vein may Ik' ])lac(‘d near the 
base or nearer to the tip of the wing; it is of importance. b(‘('aus(* 
no nervure in front of tlu' median ansa travi'rsi'd by it c'aii corn'- 


A 

a a 



215. ion of Dijtlcrous 

\viii‘f. A, Wiii^' ol a 'rijailiil, atToitl- 
ills' C' lau'W, wlio \l^*^s tin* Collowiiii' 
iioiiKMK'lat iii't* : co.slal iii r\ iir<‘ ; A, 

nu-aiast iiial ; r, sulirostal ; r/, lailial ; 

c-ul)i1al ; /, diNroidal ; ;/, jiostical ; 
A, anal; /, a.villar ; 1 raiisvtT.sc, 

V/, jMi.sli-i ior t raiisvcrsc, iin vuic ; 
1, 2, nu'diasliiial anais ; 11, siih- 

costal ; 1, culalal ; 5, antfiior liasal ; 
<>, |to,slcrioi’ l)asal ; 7, anal ; S. )»os- 
It/rior marginal ; 2, diNroidal. B, 
Win^' of all Aral V )ilfi’a1r. Miisriil 
{Orfo/ls), ac'rurtliu'; t > Scliiiicr, ulio 
nsc.s tin* following' noinriirlat no: : 
OnTNurrs, Miiall Irltcrs ; rrlls, rapi- 
lal Irttri’s) : /r, transvrrsr sliouldrr ; 
A, au.\iliaiy ; <: to A, first, to sixth 
lonpifudinal ; /, niiddh: liansNcrvr ; 
/•, postrrior t i'aiis\’(‘rs(* ; /, ///, //, o, 


rosta ; p, anterior Uasal transverse* ; rp ]iosterior hasal transvrrsi: ; /•, laidinirnt of a toin tli 
lua'vure ; .s, axillary incision ; A, B, C, lirst, second, an<l third coNtal c(‘lls ; D, niar}.;inal ; 
E. siih-inarf'inal ; F, G, H, first, se-coml, and third jMisteiior ; I, tliscal ; K, L, M, lirst, 
second, and third hasal cells ; N, anal angle ; 0, alula. 




s])ond with a nervure })laced Itcliind it in juiotlu'r wing. '1 be 
very ditferent natui’e of thtt nervuration in the two wings we liiivt*. 
ligured will readily be ;i]>preciated by an insju'ction of tint ])arts 
posterior to the little cross-vc'in. On the liiml margin ol tla^ 
wing, near the base, the.re is oiteii a more or less iri'C IoIk* flig. 
215, ?>, 0) called the‘‘ alula ” : still m*arer to tlie Itase, or i)laced on 
the side of the body, may be seen one or two other lobes, ol which 
the one nearer the alula is called the “ tegnla,'’ or (wh(*u a 
lobe behind it is also present) the ‘‘ u])])er ti'gula, (the“anti- 
tegula” of Osten Sacken) ; tlie other being Wnt “ low^'r ti'gula." 
These two terms are erroneous, the w(»rd tegula being delinitely 
dpplied to another part of the Insect-body. In s]>eaking of this 
structure in the following pages, we have preferred to call it the 
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“ wiuaiiiu.” ’ TlioKO Miiscidiie in whicli the squiiiiia covers the 
halter like a IkjoiI are called “ calyi>terate.” In Fig. 21G, we 

represent these structures, and in 
the explanation have nientioued tlie 
synonyms. Tlie terms we tliink 
most aiqilicahle to the three lohes 
are alula, antisipiama, S(piaina. Tin; 
s<[uama may he called “ calypiter 
wluui it cov(!rs the halter. 

The halteres — commonly called 

Km. C](i. -Piirts at the liase of tlie liida,ncers Of poisers — are, perluqis 

wine in the most cluiracteristjc of all tlie 

angle or lobe 01 tlie wing , 0 , 

alula; r, antisciiiania, squama DiptoroUS structures, tllGUoll tliey lire 

i" 

pt(*r, or calyjitrou ; r, posterior {‘opms ot tllC Ol’diU'. Outsidc tllC J 

t., 

thorax. only in iriale Coccidae. The pair ui 

halteres is phiced on the metathorax, one on each of the pleural 
regions. I'liey are helieved to he tlie liomologues of the hind 
whigs; Weiiiland states ^ that certain canals existing in the intenor 
of tiie, halter correspond to wing-nervures. The halter may he 
descrilied as a small rod-like body with a. head like a pin, this 
terminal part being, however, rather variable in form. We 
have already stated that in many Diptera the wpiaiiia tonus a 
flood the position of which leads to the beliet that it is an 
important adjunct to the halter. Although the exact fuiictious 
of the halteres are far from clear, it is certain that they are 
highly complex bodies, of extremely delicate structure : they are 
doubtless sense-organs, possessing as they do, groups ot papillae 
oil the exterior and a chordotonal organ (a structure ior assist- 
ing the perception of sound) in the fiasal part ; each haltei 
is^provided with four muscles at the base, and can, like the 
wings, execute most rapid vibrations. Seeing that they are the 
• honmlogues of wings, it is a remarkable ftict that in no Diptera 
are they replaced by wings, or by structures intermediate lietween 
tliese two kinds ot organs. 

Internal Structure.^ — Inforiuation about the iiitcriial anatom} 

^ Osteii Siiekeii, although making use ot* the terms tegula and aiititegula, 
suggested tlie propriety of using squama and aiitistiuama, as we have done. 

Zcitschr. iclss. Zoo/, li. 1891, p. o5. 
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is by no means extensive. Tlu^ tvaeheal system is highly d(A’(‘lo]>e(l, 
and lias air-saes eonneeted with it ; a large jiair at the hasv of 
tlu' abdomen lieing ealled aerostats by Dufonr. Inside (he 
thoracic sjiiracles there are p(‘(*nliar struct nrt's sn])])osed by somt‘ 
to be voice-organs, while the abdominal s])iracles ar(‘ said to be 
remarkably sim])le in structure. Lowiie says that there inv tiui 
or eleven pairs of spirach‘s in the lUow-tly ; oiu' ot‘ t-lu‘S(‘, ni‘ar 
the base of the wing, is ]u‘culiar in stnu-turt', and may luT- bt‘ 
a triu‘ stigma ; he calls it a tyiujianic spirai'h* ; it setuus doubtful 
whidduu' there are more than s(‘ven abdominal ])airs. The alinuui- 
t:iiy canal is very (dongate, and is ]>rovidod with a, divci-tieulum, 
the crop; this is usually calhal th(‘ sucking stomach, though its func- 
tinii is exti'emely doubtful. The ]\Ial]>ighian tulu's ar(‘ four in 
number, and are vcuy (dongati^ ; in sc^vmal grou])s of Ximmccra 
tliere- are, however, live ]\Ialpighian tubi‘s, n numlM'r known to 
occur in only vcuy few other Insects. 'Jin', mu’vous systimi is 
remarkakle on account of tlui concentration of ganglia, in tlu‘ 
tliorax, so as to forma thoracic, in addition to the usual ('cphalii’, 
brain. For particulars as to the jiositionsof the ganglia and the 
great changes that occur in the lifetinn*, th(‘ studmit should 
refer to Ih’andt, to Kiinekel, and to Ibauer.^ Much inlbrmation 
;is to tlie internal anatomy of the lUowlly is givmi by Lownc, but 
it is doubtful to what extent it is applicable to I)iptera in 


till* unaided eve is 


any 
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kind 

kind 


ot* adorn- 
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general." 

The larvae of Diptera are — so far as 
concerned — without exception destitute of 
meiit, the vast imijority of tluaii being of 
maggots. None of them have 
true thoracic legs; though in 
the earlier groujis, pseudo])ods 
or protuberances of the body 
that serve as aids in locomo- 
tion are common. Unlike 
what occurs in other Orders 
the arrangement of these pseudopods on the 
in various forms; in a few cases they are. 

^ Bniiidt, Ilorio' Soc. cut. xive IS/S, p. vii. : xv. ISTti, ]». 

Ak. iricti, xlvii. 1883, pp. 12*03. IviinckL'l, r'. A’. Ac. J'aris, Ixxxi-x. 187l.>, 



Flu. 21 7.-— Aci'plialous larva or '»f tin* 

with tlie luai'l, it, v.xU'IiiKmI. (Alter 

Lowm-. ) 

body differs greatly 
surinounti'd by 
20. Brancr, 


1'. 491. 

- nioir.Jfy^ 1S95: in two vols. For Anatomy of Vnhtrdla, Kiinckrl 

<1 Hvrcnlais, Kcchcrctics sur Vonj. dcs VoluccUa^, runs, 187. > and 1881. 

VOL. VI 2 
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curved hairs. Tlie most im])ortaut distinction in external form 
in I)i])terous larvae is that while those that are thorough maggots 
possess no visible head, others have a well-marked one (Fig. 
225 ); these are therefore called “ eucephalous : they have a 
moutli of the mandibulate type. In some other Dipterous larvae 
the head is more or less reduced in size, and in the aci^phalous forms 
tliere is only a framework of a few chitinous rods to represent 
it. The nervous system in the most completely lieadless larvae 
is very remarkable, all the ganglia being concentrated in a single 
nriss placed in the thorax. The tracheal system exhil)its a great 
variety ; some larvae have stigmata arranged along tlie sides of 
the l)ody after the fashion normal in Insect-larvae ; these are 
called “ peripncustic '' ; as many as ten pairs of stigmata may be 
present in these cases, but nine pairs is much more common. 
Other larvae have a pair of stigmata placed at the termination of 
the body, and another pair near the anterior extremity, the two 
pairs communicating ])y large tracheal trunks extending the 
length of the body ; these larvae are said to be ainpliipneustic ” : 
this is the condition usual in the more completely acephalous 
larvae. Others have only the terminal pair of s])iracles, and ar(i 
styled '' mctapneustic.” Some begin life in the metapneustic stat(‘ 
and afterwards become amphipneustic. In the aquatic larva 
of Coretlira there are no spiracles, thougli there is an imperfi'ct 
tracheal system. Many Dipterous larvae that live in water 
or in conditions that prevent access of air to the boily have 
remarkable arrangements for keeping the tip of the body in 
communication with the atmosphere. The stigmata in meta- 
pneustic and amphipneustic larvae are very remarkable compound 
structures, exhibiting however great diversity ; tlieir peculiarities 
and uses are not well understood ; it appears very doulhful 
whether some of them have any external opening. Eeference 
may be made, as to the variety of structure, to Meijere/s paper ^ 
from which we take the accompanying figure of a posterior 
stigmatic apparatus in Lipara liicens. It appears that there is a 
compound chamber — '' Filzkammer — terminating externally in 
lobes or lingers — “Kuospen”and appearing as marks on tlu' 
outer surface : this chamber is seated on a tracheal tube, and is, 
j\Ieijere thinks, probably a secondary growth of the tracheii 
coming to the outer surface, it is traversed by what may hv 
^ Tijdschr. Ent. xxxviii. 1895, pp. 65-100. 
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Pl(;. ‘J18.- Tlu' posterior 

sti^iuu lln' liirvii of Lii)- 
<(n( hicrna. < 1 , Oiit^ of the 
tliree “ Iviiosjx m ’’ or hjltes ; 
A, extri ii.'tl sfif,Mn:itie sear ; 
e, internal s<-ar ; r/, sti^'- 
niatic- elianilit-r (Kilzkani- 
nier) ; e, tra»:l)ea. (After 
Meijere.) 


considered the original traclioal tidie, ojuniing extt'rnally as an 
external stigniatic scar — “ Stigniennarl>e and with a second 
or inner scar placed internally. AVe may 
conclude from what is tdready known 
that these structures will lie found to 
ditfer in tlie same larvji according to the 
stage of its develo})ment. 

An extremely valuable summary of 
the cliJirticters and variety of 1 )ipt(‘rous 
larvai‘ lias been given liy Braum’/ from 
whicli it appears that the larvae, of tla^ 
first htdf of the family exliilat grc'at 
variety and luive been mucli studied, 
wliile the more purely maggot-likc^ forms 
of tlie Afuscidae have, witli one or two 
(‘Xce])tions, lieim little iiivest.igati'd. 

The pupal instar is of two distinct 
kinds. First, wn meet with a pu])a. liki* that 
of Lepidoptera, viz. a mummy-like object, 
or pupa obtecta, in which there is a. crisp outia* shell, fornuMl 
ill })art by tlie adlierent cases of the appendiig(*s of th(‘ liitun* 
imago. This condition, with a few ex<'e[>tions to b(‘ subsiMjuently 
noticed, obtains in the Xemoccra and Brachyci'va. It is exhibited 
ill various degrees of perfection, being most com]>lele in Tipiilidac ; 
in other forms the shell is softer and tlie, appendages mon* ]U'o- 
tulun’ant. The second kind of pupa is found in tlH‘ Fyclor- 
ilia[)hous Hies; it has externally no marks ex(*(']>t somt‘ faint 
<'ircnlar rings and, fre([uently, a pair of* ]»rojections from n(*ar 
eiie extremity of the body; occasionally thme is a singh* ]>ro- 
niinence at the other extremity of tlie body. This condition is 
due to the fact that the larva do(*s not escape, from the, skin 

the last eedysis, but merely shrinks within it, so that the 
lurval skin, itself contracted and altered by an excretion of 
.^■hitin, remains and forms a perfect protection to the inelude<l 
^'hgauism. This kind of pupa looks like a seed, and is well 
'‘^eniplified by the common Blow-fly. The capacity for entering 
"n such a condition is evidently correlative with the al)S(mce of a 
larval head. The metamorpiliosis in this curious little barrel 
^'oes on in a different manner to what it does in the pupa 
^ Denk. Ak, JVun, xlvii. 18SS, pp. 1-100, pis. i.-v. 
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olitectM. A good iiJiine for tlie whole structure of this iiistar 
has not been found. Older authors called it “ l>u})a coarctata/' 
or ‘‘ nynipha inclusa ” ; llrauer speaks of it as a “compound 
pupa”; ordinarily in our langaiage it is called a “ pupariuni,” a 
term wliich is more applicable to the case alone. 

In spiicies liaving a pupa oljtecta tlie larval skin is cast aller 
th(^ cliief processes of the external metamorpliosis liave occurred, 
and then {in exudation of chitin h{irdens the genenil surlace. 
In tlie “compound pupa” of the JUow-tiy tliere is for a considei- 
{il)le period no formed pupa {it {ill, l)ut merely a shell or cast- 
contidning tlie results of histolysis and the centres for legeneiii- 
tion of new orgiins; the chitin-exiuhition to the exterior of tie* 
hirval skin occurs in the eiirly part of the seiies of metjinioi jihii 
ehjing(‘S, and the orgiinism breaks down to a cream within the shell 
thus formed, {ind then gnidually {issumes therein the condition of a 
soft, nym[)hoid ])upa. The exceptional conditions ])reviously re- 
ferred to as exhibited by {i few forms {ire certain ciises in which a 
nion; or less perfi‘ct pu[)a obtecta is found within the last larval 
skin, <is is the cuse in ^IratioinyH. Another highly remarkable 
condition (‘.xists in tlie Hessian tly, and a few other (a'cidomyiids, 
where the Insect {ippiireutly makes an exudation whieh it uses 
as (i covering case, independent of the hirvid skin ; this hitter 
being sulisecpiently shed inside the case, so that this conditieii 
of coarctate pujia differs from that we Inive descrilied {is exist- 
ing in (JycloiThaphous Hies, although the two {ire superficially 
similar. In the ihipipara the larviil stage is passed in the laxly 
of the niidher, which produces {i succession of young, nourished 
one at ii time by the secretion of glands; this young is born as 
{I full-grown larva that liecomes at once a pupa. 

Metamorphosis. — As it is in Diiitera that tlie phenomena 
of Insect-metamor])hosis have reiiclied their highest developmeiil 
we endeavoured to give some idea of tlieir nature in the ])revioiis 
volume, tluu’efore we need give only ii brief sketch of the chial 
features of Dipterous metiimorphosis. The Blow-lly undergoes a, 
riipid embryonic development, the Liter stages of which are, aii 
the whole, of {i retrogressive nature. On the emergence of tba 
young maggot it feeds up nipidl^, the rapidity varying greatly 
according to circumstances, and then when full-grown rest'. 
While resting, a process of internal liquefaction, called histolysi'. 
is going on, and the maggot contracts and exudes an excreti' ii 
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that liardens its skin. At the tinio this liard skin has luronu* 
r<iiii}>h*t(‘, or soon after, tlie niaL;L;nt inside lias dissolved into a 
(•ream eontained in a sac inside llu* shell: this eri'ani lu^'ornc's 
iveonstitnted into a liy ky a gradual ])roeess of growtli and 
dt‘V(do])nient of certain minute portions of tlu' l)odv--the 

imaginal discs or folds, the histohlasts and muirohlasts that 
wciii excunpt from the histolytie proet‘ss : in tlu‘ early stagi's 

of the reconstitution the giuuual structun* is, of course, alt ogct hm* 
vagiu', and this condition— puridy one of transition — is called 
the pronvmph ; the nyin])h lK‘com(‘s gradually di'vcdopial : it 
corresponds vagmdy with tlu‘ ])upa ohtc'cta of tlu^ t‘arly grou]»s 
of I)i])t(n‘a, hnt is soft lik(‘ th(‘ pupa, of irvmeno])tera. This 
iiym])h gradually develo]>s into the lly its(df, tlu‘ (‘xternal 
l>arts h(‘ing first comphded and th(‘ iulcrual organs (‘lahorat(‘d 
suhse([uently. The stvxual ()rga.ns do not undiugo metiinior]»hosis 
lik(‘ other internal organs, tluu’e hcdiig a gradual (though ir- 
regular or interrupted) growth (►f them in tlu‘ young larva, till 

llagy ar(‘ completed some time aft(‘r tlu* emergtau'i* of tla* ])crtcct 
lly. The processes in the lUow-ily hav(‘ lu'en studieil hy nuiiuuous 
ahl(‘ histologists of various nationaliti(‘S, and ha\a* r(‘eently ]i(‘(‘n 
(lcscril»cd hy J^iwiie in our own language.^ ( 'om]>arat ively litthi 
has l)een done in studying th(‘. eorr(‘sponding ]»]ieiiomena. in otlau* 
Ihptcra. Weismann has investigated tin* d(*velopm(*nt of 
and Miall that of C/rirofiot/viis. Thest^ two Hies l;(dong to a division 
<'f Idptera difierent from that which includ(*s the Ulow-lly, and 
they disj)lay a condition of the nietamor])hic ]»roe(‘Sses alli(Ml to 
Nvhat occurs in Le])idoptera, as well as to tliat whicli takes ])lac(‘ in 
tlir* lllow-ily. Iiiiaginal folds are forme(l, hut they only appear 
Pinch Liter in the lihg and they are much loss distant iVoni the 
positions they will, when devidoped, occu})y in tie* imago. In 
^ 'Inrontnnus, according to Aliall, the*, imaginal folds only a])]M‘ar 
lh(^ last larval instar, hut th(?y grow with such ra])idity that 
ihe legs and wings of tlie future ily can he distinguish(*d in the 
‘lirva, even before pupation; thus when the activity of tlui larva 
' ' n-ses hut little change is rcipiired to complete tin; ohtected 
I'Ppn. In the TUow-fly some of the imaginal folds have been 

‘Since our brief and imperfect .sketch of metainorjiliosis ap)>eare(l in \ ol. V. of 
'(n.s sci ie.s, Packar'l has treated the subject more fully in his TcH-look of JCntuinoJinjy, 

\()rk, 1898 ; and Pratt has summarised the state of knowledge as to imaginal 
‘h.'cs ill Psyche, viii. 1897, p. 15, etc. 
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traced ])ack to tlie emlnyo ; liow many centres for the new 
growtli tliere may ])e is uncertain, for tliougli there are upwards 
of sixty for the outer body, the numher of regenerative centres 
for tlie internal organs is not ascertained. The peculiar central 
nervous mass, mentioued in our remarks on the larva, consists of 
two kinds of tissue mixed togetlier in a complex manner; one 
of thes(‘. kinds is functionally active during the larval life and 
at the metamorphosis undergoes histolysis, wliile the otlier, or 
em])ryonic, portion develops into the nervous system of the lly. 

It foi'ins no part of our task to deal witli general sul)jects, 
])ut we may l)e pardoned for calling attention to the bearing tlie 
metamorphosis of the liigher Diptera lias on our ideas of lieredity 
in Insects. The fly bears no resemldance wliatever to tlie larva, 
and is only obtained by the organic destruction of the latter, 
wliich occurs before the perfection of the sexual organs tiikcs 
place, and yet the lly reproduces itself only secondarily, liut 
primarily gives rise to the totally different larva,. It is supposed 
that the larval structures have been gradually acijuired, and yet 
tiny are transmitted with the utmost faithfulness by the totally 
different lly. We can only conclude that tliat which is beipieatlied 
in each s[)ecies is tlie early state of a particular process of develop- 
ment from which the subseipient stages follow necessarily if tlu' 
developing organism be placed in conditions having on it in- 
fluences like to those that influenced the ancestors. 

Classification. — The classification of Diptera is as yet very 
imperfect, formerly they were divided into two great grou]>s, 
Nemocera and Brachycera,, according to the structure of tlu* 
antennae, as ])reviously mentioned. This division has been 
abandoned, and the term Brachycera is now applied to only ii 
small part of the old section tliat bore the mime. The primary 
division usually adopted at present is into Orthorrhapha and 
Cyclorrhapha. Tlie characters of these two groups are liascl 
on the nature of tlie metamorphosis, and have been gradually 
elaborated by Brauer in various memoirs.^ The Orthorrhaplia' 
includes the forms with obtected pupae, the Cycloiiliapha tlm"^' 
with a nymph-compound, as previously described. Tins distinction 
is of great importance, but unfor|.unately it is diflicult to appl} 
to the lly itself ; the only character that can be used in connec' 

^ Monograph of Ocstridae, Verh. Gcs. WieUy 1863, and other papers op. ' 
1864, 1867, 1869 ; also Dcnk. Ak. men, xlii. 1880, xlvii. 1883. 
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tion with the imago is tho. existence ot‘ a suture over the insertion 
of the antennae in a portion, hut not all, of the (\elorrhai)ha.' 
Tlie next set of- divisions used hy Jhauer divides the Onhu* into 
four sections, viz. 1. Orth()rrha})ha Xmnatoceva, 2. 0. lhachycera, 
Cyclorrhapha Ascliiza, 4. C. Schizophora. As these four 
groups are recognised more readily than the two major groups 
the student will do well at first to disregard tlu‘ ])rimary division 
and consider the Diptera as divisiliU* into four gn*at groujis. T«> 
these four divisions we, however, add tcunporarily a lifth, viz. 
Ihiiiijiara. This is includ(‘d hy lhauer in Schizctphora, hut it 
appears to he really an unnatural complex, and liad better he 
kept se})arate till it has been entirely reconsidered. These 
great sections may be thus sunimariseil : — 

Scries 1. Orthorrhafha Xernoerra. — Antcinru* witli iiioiv than 0 

not teniiinated ]»y an arista ; witli tlu* scgjiuails of tlie tlapTuni 
more or less similar to one aiiotlier. Paljii sleiidei’ and lli-xilile, 
four- or tive-jointe<l.- 

Series 2. UrtJiorrhdpha liracliifrcnL — Antennae varialP', Imt iK Ncr truly 
Nemooerous nor like tliose of Cyclorrliajdia ; wlien an ai isla is 
l)rosent it is usually glared terminally, not snju-i ioi ly ; wln-n an 
arista is not present the tiagellum terniinati's as an appenda^o 
consisting of a varialdc numl»er of indistinctly separated segments; 
thus the tlagellum is not comj>osed of similar joints ; [rarely are tin* 
antennae as many as seven -join ted]. Palpi (»nly one- or two- 
jointed.'^ Around the insertion of the antennae thei’i^ is nodetinit** 
arched suture enclosing a small <h-pre.ssed s]>ace,. The ner\ iirat ion 
of the wings is usually moo* comjdex than in any of the other 
divisions. 

Serie.s 3. Cijclorr]u(])1ia Anfhim. Antennae comj)osed of not mf)re than thivi* 
joints and an arista ; the latter is not ttu niinal. Kront of head 
without definite arched suture over the antenna<‘, hut iie(juently 
with a minute area of different colour or texUue there. This group 
consists of the great family Syrphi<lae, and of four small families, 
viz. Conopidae, Pipunciilidae, lMiori<lae, an<l ldatyi)ezidae. Tlu*, 
section is suppo.sed to he justified hy its being ( Vclorrha])hons in 
pupation, and hy the mendaei-s not ])OS'^i*ssing a ])tilinum foi‘ ha\'ing 
no trace of one wlien rpiite mature). The Syrjdddae are doubtless 


^ liecher, men. Ent. Zeit. i. 1882, ]). 49 ; for ob.servation on coiineetiiig forms 
sec Brauer, Verh. Gcs. Wicn^ xl. 1890, p. 272. 

The palpi are said to be of only one segment in some genera of Cecidomyiidae. 
hhe Cecidomyiidae are easily di.stii^iiished by the minute size— bixly not iimre, 
than a line long — and by there not being more tlian .six nervules at the periphery 
of tho wing. Aedes (Culicidae) has also short palpi. 

It is said by Schiner that in the anomalous genus ^icmestriwi the palpi are 
^f three segments. 
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a natural group, Imt the association with tlieui ot the otlier 
families mentioned is a mere temporai*y device. Tlie greati*st 
dilliculty is experienciid in deciding on a position for Plioridae, as 
to whi(^h scarcely any two authoriti(‘s are agreed. 

Series 4. (jijclorrluiplia Hchinophora^ or Eumyiid Hies. The antennae consist 
of t hree joints and an ai-ista. In the (.^aly[)tratae the Irontal suture, 
or fold over the antennae, is wtdl marked and exUmds downwards 
along (‘acli side of the face, leaving a distinct luniile over tlie 
antennae. In the Acalyptrate ]\Iuscids tlie iorni ol tlu* head an<l 
of the antennae vary much and are less characteristic, hut the 
wings ditfer from those of Bracliycera I»y their much less complex 
nervuration. 

Herii*s 5. pKprpanL These are flies of ahnormal hahits, and only found in 
connection with living Vertehrates, of which they suck the Mood 
(one sjiecies, Ijmnhc cami^ lives on bees). Many ar(‘ wingless, 
or have wings reduced in size. The young are ]>roduced alive, 
full grown, but having still to undergo a metamorphosis. This 
gr()U[) consists fif .a small number ol Hies of which some are 
amongst the most aberrant known. This is specially the case with 
the Nycteribiidae. This Section will jirobably V>e greatly inodiHed, 
as it is far from being a natural assemblage.^ 

The Sul)-Ordei‘ ApJi(ttiip(n'(iy or Fleas, ciuisidered a distinct Order liy many 
entomologists, may for the present be placed as a part ot Diptera. 

It must 1)0 atlmitted that these sections are far Irom satis- 
factory. Ilrauer divides them into Tribes, based on the nature 
of the larvae, but these tri1)es are even more unsatisfactory than 
tlie sections, liosts of species being entirely unknown in the 
larval state, and many of those that are known having been veiy 
inade(piately studied. We must admit that the classification of 
Diptera has at present advanced but little beyond the stage ol 
arranging them in natural families capable of exact definition. 
We may, however, draw attention to the attempt that is being 
made by Osten Sackeii to remodel the classification of the Nemo- 
cera and Bracliycera by the combination of families into super- 
'families." He proposes to divide the Nemocera into two super- 
families : 1. Nemocera Vera, including all the families from 

Cecidomyiidae to Tipulidae ; 2. Nemocera Anonia ^i^ciinsisting ot 
the small families Bibionidae, Simuliidae, Blepiharoceridae, Bhy- 
phidae and Orphnephilidae. 

For Orthorrhapha Bracliycera he adopts the following arrange- 

^ For tables of the families of flies the student may refer to Loew, Smith so n- 
Misc. Coll. vi. Art. i. 1862 ; to Brauer, Dcnk. Ak. Wien, xlii. 1880, p. HO 
(Orthorrhapha only) ; to AVilliston, Manual of N. American Diptera, 1896 ; to 
Schiner, Fauna austriaca, Diptera, Vicniut, 1860, etc. 

2 Berlin, cnt. Zeitschr. xxxvii. 1892, p. 365, and xli. 1897, p. 365. 



VII 


RLOOD-SUCKIXG FLII-S 


457 


uuMit : 1. t^uper-fainily Ereinochaota, for Strat ionividiio, Tabaiiidao, 
Acanthoiueridae aiul Loplidao ; 2. Tromoptora, for Ac‘iiu*s( riiddai‘, 
iVcrooeridao, jMiiiiliyliitlao, Tlu‘revidat‘, and S(.'eno])inida(‘ ; 2). Knor- 
^opoda, lor ^Vsilidae, I )oli('li<>pida(‘, Kmpitlao and Lomdiopl (‘rida(‘, 
IMioridae Loino included witli donl)t ; 4. Mydaidac' nnnains isolal('(l. 

This classilication is l>asod on iho ndalions of Uu‘ (‘yt‘s and 
l>ristk‘S ot the np])er siirtaei', and on tlu‘ ]»o\vers of loeoniolion, 
aiadal or terrestrial. At ])n‘S(‘nt it is not siillieientl}^ ])r(H‘ist* to 
l)e of use to any l)ut the very advanet'd slndent. 

Blood-sucking Diptera.— The Inhit of lilood-snekinj; fnan 
\\*rti‘hrates is, among Inseets, of conisc! eonlinrd lo (host* ^\ith 
su(‘torial inoiuli, and is (‘xhihited hy various Diptma. It is, 
lio\V(‘ver, indulg(‘(l in l)y lait a small nnmher of spocios, and 
thesi‘ do not lielong to any s]H*eial division of tho Order. It is 
i (‘iiiarkal )le that as a rnle tlu* hahit is eoidiiicd lo the fciiiali* sox, 
and tliat a large proportion of the sp(‘eies have a<jiiatje lai\a«‘. 
d'liis suhjeet has many ])oints of inleresl, Imt does not a]*j)oar to 
have yet received tlu? attention it merits. Ah* gi\»‘ holow a 
brief summary of the facts as to blood-sucking I)iptera. 

Series I. Xeinocera.. — Tn this section tin* lial/it occuis in no h'ss 
than five families, viz. : 

T)let)haroceridae. Ciu'uplvd ; in the femid(‘only : larva agnatic. 
Culicidae. Cul<\c^ MoS(piitoes; in tin* female only: other 
gmiera, ^vith one or two exce[)tions, do not suck blood; 
larvae atiuatic. 

Chirononiidae, Midge ; in the female, only ; ex- 

c(‘ptioiial even in the genus, thongh tlu? habit is said to 
exist in one or two less known, allied genera ; larval habits 
not certain ; often agnatic : in C. bipfuirftff its the larva lives 
under moist bark. 

Psychodidae. Fklchotcnnufi : in the IVmiak' oidyT?/. ([iiitc; ex- 
ceptional in the family; larva aipiatie or in liguiil filth. 
Simuliidae. SlmuHum, sand-llies; general in tin* family f^), 
which, however, is a. very small one ; larva agnatic, food 
probably mixed vegetable and animal microscopic oigaiiisms. 
Series II. Brachycera. Tabj^inidae. Ciad-fli(*s : apparently general 
in the females of this family ; the habits ot the exotic forms 
but little known ; in the larval state, scarcely at all known ; 
some are aquatic. 
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Series IV. Cyclorrhaplia Schizophora : StoinoxySy Haematohia ; 
l)oth sexes (?); larvae in dung. [The Tse-tse Hies, Glossiua, 
are placed in this family, though their mode of parturition is 
that of the next section]. 

Series Y. Lhipipara. The hahit of hlood-sucking is pro]»ably 
common to all the group and to l)oth sexes. The Hies, with 
OIK! exception, frecpient Vertebrates ; in many cases living 
entirely on their l)odies, and apparently imbibing much blood ; 
the larvae are nourished inside the Hies, not on the imbibed 
blood, but on a milky secretion from the mother. 

Su])-()rder Aplianiptera, Fleas. The habit of blood-sucking is 
common to all the members and to both sexes. The larvae 
live on dried animal matter. 

Fossil Diptera. — A consid(‘ral)le variety of forms have been 
found in amber, and many in tlie tertiary ])eds ; very few meml.)ers 
of the Oy^^lorrhaphous Sections are, however, among them ; the 
Ti])ulidae, on the other hand, are richly represented. In tlie 
Mesozoic e])och the Order is found as early as the Lias, the 
forms being exclusively Orthorrhaphous, both N(!mocera and 
llrachycera being represented. All are referred to existing 
families. Notliing has been found tending to connect the 
Diptera with other Orders. No ralaeozoic Diptera are known. 


Series L Orthorrhapha Nemocera 

Fam. 1. Cecidomyiidae. — A//, cxtevsire fainily of very viinntc 
and fragile Jiies, the udnys of ndvich hare very feio nervures; the 
antennae arc rath er longy and cere f urnished with udiorls of hair. 
In the case of some species the antennae are l^eautiful objects ; 
in Xylodiplosis some of the hairs have no free extremities, but 
form loops (Fig. 220). In the males of certain species the 
joints appear to be double, each one consisting of a neck and a 
body. Although comparatively little is known as to the Hies 
themselves, yet these Insects are of importance on account of 
their preparatory stages. The larvae have very diverse habits ; 
the majority live in plants and forni galls, or produce defor- 
mations of the leaves, Howers, stems, buds, or roots in a great 
variety of ways ; others live under bark or in animal matter ; 
some are predaceous, killing Aphidae or Acari, and even other 
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Cecidomyiids. Tlio Xorth Anunifun rrsi/iiro/a livi's in 

the resin exuded as the resnlts of tlie attacks of a. catin'tallar. 
The larva hnrrows in tlie s(‘nii-lii[iiid r(‘sin, and, according’ to 
Osten Saoken/ is proliahly aintihipneustic. (Veitloniyiid larvae 
are short niaggots, narrowed at the two cnids, witli a vmy small 
head, and between this and tlu‘, first tlu»raeie se^oiaait (t his lu^irs a 
stigma), a small supplementary segnumt ; the total nnmher of seg- 
ments is thirteen, besides the head; then? are eight pairs of stigmata 



Fir;. 219 . — Cfcufomyia {Diphms) h^f.ri, 
Hritain. A, Larva, magiiifKMl ; B, 
impa ; C, ima^^o ; D, portion of an- 
tenna. (After Laboulbt'iie.) 



Fns. 220. Ono .vemiicnl r>f nn- 
tfiina of Xi/h'ff I /i/tisis sp. ; a, 
'I’iji of (»iic svgMciit ; A, liasr, of 
another. (Alter Janet.) 


on the posterior part of the Viody. Braian’ delim‘s the t **( iflo- 
myiid larva thus, “ peripnenstic, with nine ])airs of stigmata, the 
first on the second segment behind the head; Uvo to nine on filth 
to twelfth segments; liody as a whoh* lomt(M*n - sitgim nt< d 
without a fully-formed headV’ The most remarkahle peculiarity 
of Cecidomyiid larvae is that those of many s]>(*ei(^s possi ss a 
peculiar organ — called breast-hone, sternal spatula, or aiichoi- 
process — projecting from the back of the lower face of the pio- 
thoracic segment. The use of so peculiar a structure lias been 
niiicli discussed. According to Giard," in addition to the part 
^ Tr. Amcr. cut. ^oc. iii. 1S71, p. 345. “ Bull. .SW. cnl. France, 1893, p. Ixxx. 



DIPTERA 


CHAP. 


460 


that protrudes externally, as sliowii in F\<f, 219, A, there is a longer 
portion coneealed, forming a sort of handle, liaving ninseles 
attacheAl to it. Some of these larvae have tlui power of executing 
leaps, and he states that such hirvae are |>rovided on the terminal 
segment witli a pair of corneous papillae; bending itself almost 
into a circle, tlie larva hooks together the breast-bone and 
the ])apillae, and wlien tliis connection is l)roken the spring 
occurs. This faculty is only possessed l)y a few species, and it 
is [)robal)lo that in other cases tlie s^)atula is used as a means for 
changing the ])Osition or as a perforator. Some of the larvae 
possess false feet 011 certain of tlu^ segments. Williston says 
they prol)al)ly do not moult. In tiui ])upal instar (Fig. 219, P>), the 
(J(!(‘idomyiid greatly re.send)les a minute Lepido|)teiT)us pupa. 
The llesshin fly, Cecidoinyut dcs/rucfor, is frecpiently extremely 
injurious to crops of cereals, and in some parts of the world 
commits serious de])redatioii. Tlui larva is lodged at the point 
wluu'e a leaf enwraps the stem ; it y)roduces a weakness of th(i 
stem, which conse(piently bends. This Insect and C. irUki (the 
larva of which attacks the llowers of wheat) pupate in a very 
curious maimer: they form little compact cases likt‘Ala,x-seeds ; 
these have b(‘en supposed to l)e a form of pu[)a similar to what 
occurs ill the JUow-tly ; but there are impmtant distinctions. The 
larva, when about to umhu’go its change, ex luUis a substance from 
its skin, and this makes the llax-si'ed ; the larval skin itself do(;s 
not form part of this curious kind of cocoon, for it may be found, 
as well as the pupa, in the interior of the “llax-seed.” Other 
Cecidomyiids form cocoons of a more ordinary kind ; one species, 
described by PtuTis as living on rinus ^niaTitima, has the very 
remarkalde faculty of surrounding itself, hy vsome means, with a 
cocoon of resin. Walsh describes the cocoon-forming process of 
certain Cecidomyiids as one of exudation and inllation ; Williston 
as somewhat of the nature of crystallisation. Some Cecidomyiids 
are said to possess, in common with certain other Diptera, the 
unusual number of five Malpighian tubes ; and Giard says that 
in the larva there is only a pair of- these tubes, and that their 
extremities are united so as to form a single tube, which is 
twisted into an elegant double loop. 

Thirty years or more ago the Eussian naturalist, Wagner, made 
the very remarkable discovery that the larva of a Cecidomyiid 
produces young ; and it has since been found by Meinert and 
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dthin's tliat this kind ot‘ pardo^mu'sis oviairs in st‘Vi*ral sjH'cias of 
the genera, and Ol h/(( rrrs. The didails are hrirlly as 

lolhnvs -A female lly lays a few, very largi*, t'ggs, out of 
I'aeh of whieh comes a larva, that <loes not go on to tli«‘ 
pto’feet state, hut produces in its interior young larvai‘ that, 
afttu* consuming the interioi* of llui ]>ody of tin* panmt laiaa, 
(‘scape hy making vi hole in the skin, and thcr(Mftt‘r subsist, 
externally in a natural mann(‘r. This laival r(‘}>roduction may 
he continued For S(‘veral generatitms, through autumn, inter, 
and spring till the following sumnua*, wluui a generation (*f the 
larvae goes on to ]uipatien and the mature', sc'xually ])erFeet lly 
a[)pears. i\[uch discussion has takt'ii placa' as to tin* mode 
of origination of the larvae* ; Carus and otlu'is thougdit thev 

O '' V * 

were [trejduceel from the riulimeaital, er immature* etvaries of the- 
parent larva. iMcinert, who has made* a. s])e*e'ial stuely ol the* 
su])je'ct,‘ finds, however, that this is not the case; in the ivpio- 
elueing larva of the autumn the/re is no ovary at all ; in t he re- 
jiroducing larvae of the* spring-time ludime/utiiry oxaries or testes, 
as the* case may Ik*, exist ; the young are* not, h<»we‘ve‘r, prodiieed 
from these, l)ut from gc'rms in close* connection with the lat- 
hody. In the larvae that go on to me*tanieir]th(isis tin* ovaries 
continue their natural d(*.V(*lo])ment. It wouhl thusajijuar that 
the fat-hody lias, like! the l(*af of a 7>ev/eo/ae, uiide*r certain circum- 
stances, the power, usually limited to the ovaries, ol proelue*iiig 
cejinplete and perfect inelivieluals. 

Owdng to the minute! size* and exce'ssive! liagility of the* (oill- 
midge ilies it is extremely elillie'ult to le»rm a ceelle'e-t ion eil the'iii , 
a lie! as the larvae are alsee vei y dillicult ol pre‘se‘rvation, iie'ail x 
every spi'cles must have its lite-history workeel out as a spe*cial 
study hefore the name ed‘ the* s]>e*cie*s can he* asceataiiie el. .Ne>t- 
withstanding tin*, arduous nature* ol the suhjee*t it is, howe\e*i, a 
lavouritc! one with entomologists. 1 he numhe'r ol dcsci ihcel ami 
named fejrms cannot l>e very far shejit of lOUO, and e*ach \cai se*es 
some 20 or 30 species addeel to the list. I he numhe*r of umle*- 
Hcribed Ibriiis is doubtless very large. The literature* of the* subje'ct 
is extensive and of the most S(.*attereel ami jragme*ntary charaete*i. 

Tlie Cecidomyiidae have lent little relation te» e>ther ^emoce*ja, 
and are sometimes called ^digoneura, on account ol the reduced 
number of wim»*-iiervures. Their larvae are ol a pc'culiar t}pe 

o 

^ Xaturhist. Tidskr. (u) viii. 1871, p. 34, [•!. xii. 
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tliHt docH not agree with tlie larvae of the allied families having 
well-marked heads (and therefore called Eucephala), nor with the 
aceplialoiis maggots of Eumyiidae. 

Fam. 2. Mycetophilidae. — These small flies are much less 
delicate creatures than the Ceeidomijiidae, and have more nervurcs 
in the nrinys ; they possess ocelli, and f requently hare the coxae 
elonijaied, and in some cases the leys adorned with complex arranye- 
ments of spines : their antennae have not whorls of hair, Altliougli 
very mucli nt^glected. tliere are ])rol)al)ly l)etweeii 700 and 1000 
species known ; owing to many of tlieir larvae living in fungoid 
matter tlie Hies are called Fungus-gnats. We liave more than 
100 species in Eritain. Epidapus is remarkal)le, inasmuch as 
the female is entirely destitute of • wings and lialteres, wliile 

the male has the lialteres 
developinl hut tlie wings of 
very reduced size. E, sc ah id 
is an excessively minute Hy, 
smaller than a common Ilea, 
and its larva is said to he 
very imjurious to stored 
potatoes. 'fhe larvae of 
Mycetopliilidae are usually 
very elongate, worm - like 
maggots, hut have a distinct, 
small head ; they are peri- 
pneustic, having, according to 
Osten Sacken, nine pairs of^spiracles, one pair yirothoracic, the others 
on the first eight abdominal segments. They are usually worm- 
like, and sometimes seem to consist of twenty segments. Some of 
them have the faculty of constructing a true cocoon ])y some sort 
of spinning process, and a few make earthen cases for the purpose of 
pupation. The pupae themselves are free, the larval skin having 
heen shed. The Mycetophilidae are hy no means completely 
fungivorous, for many live in decaying vegetahle, some even in 
animal, matter. 

The hahits of many of the larvae are very peculiar, owing to 
tlieir spinning or exuding a mucus, that reminds one of snail- 
slime ; they are frequently gregarious, and some of them have 
likewise, as we shall* subsequently mention, migratory hahits. 
Perris has described the very curious manner in whicli Sciophila 



Fia. 221 . — Mycctohia v^ulUpes. Britain. 

A, Larva; B, pupa; C, imago. (After Dufour.) 
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viiim<(c»latn forms its slimy tracks; ’ it strctclics its head to one 
side, fixes the tip of u drop of the viseous matter from its 
mouth to the surface of tlie sulistaiice ov(‘r whieli it is to 
progress, bends its head under itself so as to atlix the matter to 
tlie lower face of its own body ; then stretches its head to the 
other side and repeats the opt*ration, tliiis formiiii^ a track on 
which it glides, or perliaps, as the mucus comtihdely (Mivelops 
its body, we should rather call it a tunmd through which tlu* 
maggot slips along. According to tlu* d(‘seri])tion of Hudson” 
the so-called Xew Zealand (Jlow-worm is the larva of h'o/rfo- 
2 )JilIa lumiiiosa ; it forms webs in dark iavin(‘s, along which it 
glides, giving a. consideralile amount of light from the ])i*culiarly 
formed terminal segnumt of tlie liody. This larva, is ligui’cd as 
consisting of about twenty segm(‘nts. Tlie pupa is ])rovided 
with a very long, curiously-hranched dorsal striu'ture : tlie lly 
issuing from the pupa is strongly luminous, though no use can 
he discovered for the })rop(‘rty eitlu‘r in it or in tin*, larva. The 
larva of the Australian Crrvphdus masfcr.sl is also luminous. 
Anotluu’ very exceptional larva is that of EiKci/pta ; 

it is of short, thick form, like (Acidoniyiid larvai*, ami has a very 
remarkable structure of the dorsal ])arls of the l>ody ; by nutans (»f 
this its excrenuuit, wdiich is of a, pinailiar nat un*, is s]>r(‘ad out and 
forms a case for enveloping and sh(‘lt(*ring tin* larva, (dtiniatc'ly 
the larval case is converted into a cocoon for ])U])ation. This larva 
is So different from that of oth(‘r ]\Iycetophilida(‘, that Perris was 
at first unalde to l)eli(‘ve that the lly he rcarcil r(*all}' canu*. Irom 
this nnusually formed larva, Tlu* laiva of Mucrfalmt j^f/l/prs 
(Pig. 221) oihu's a still more reniarkabk* plienonicnon, inasmuch 
as it is amphipneustic instead of p(;ri})neaistic (that is to say, it 
has a pair of stigmata at the termination ol the ])ody and a j)air 
on the first thoracic segment inst(‘ad of the lateral seri(‘S of ]>aiis 
we have descrilied as normal in ]\Iyc(*to])hilida(*). This larva lives 
in company with the amphipneustic larva of Ji/tj/jilufH, a fly ol 
guite another family, and the Myreiohm larva S(j clostdy r(*seml)h*s 
that of the JiJiyjdtns, that it is diilicult to distinguish the two. 
This anomalous larva gives rise, like the exceptional larva ol 
Epicypta, to ail ordinary Mycetophilid fly.^ 

^ Ann. Sue. cut. Frame (2) vii. 1849, p. 346. 

* Trans. Xcw Zealand Inst, xxiii. 1890, p. 48. 

^ Osten S<ackeii, Berlin, ent. Zeitschr. xxxvii. 1892, p. 442; and Perris, 

France (2) vii. 1849, p. 202. 
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Blit the most n^mai'kable of all the Myeetopliilid larvae are 
tliose of certain s[)eeie.s of Sciarcf, that migrate in columns, called 
hy the Gerimins, lleerwurm. Tlie larva of Sciara viilitarU 
lives uiuha' layers of decomposing leaves in forests, and under 
C( 3 rtain circaimstances, migrates, sometimes perhaps in searcli of a 
frcsli su])})ly of food, tliough in some cases it is said tliis cannot he 
the nuison. ^Vlillions of the larvae accumulate and form tliem- 
selviis l)y the aid of tlieir viscous mucus into great strings or 
ril)l>on8, and tlien glide along like serpents: tliese aggregates are 
said to h(i sonuitimes forty to a hundred leet long, five or six inches 
\vid(‘, and an inch in depth. It is said that if the two ends of 
011(3 of these ])ro(3essions be brouglit into contact, they liecomc*, 
joined, and the monstrous ring may writhe lor many hours before 
it ( 3 aii again disengage itself and assume a columnar form. 
These processional maggots are met with in Northern Euiepe 
and tlu3 United States, and there is now an extensive literaturi* 
about them.^ Thougii tliey sometimes consist of almost inciedilde 
numlxu's of individuals, yet it appears that in the Carpathian 
mountains tlie assemblagirs are usually much smaller, 1)eing from 
four to twenty inches long. A species of Sclara is tlie ‘‘Yellow- 
fever lly ” of the Southern United States. It appears that it 
has several times appeared in unusual numbers and in unwonted 
locaIiti(3s at the same time as the dreaded disease, with which it 
is popularly supjiosed to have some connection. 

Fam. 3. Blepharoceridae.'^ — with no discal (‘cU, Imt 
vjlfh a Hccondarij set of creasedihe Uiies. The Hies composing 
this small family are very little known, and a])pear to be 
oliscure Insects with somewhat the appearance of Empidae, 
though with strongly iridescent wings ; they execute aerial 
danct3S, after the manner of midges, and are found in Euro])(‘ 
'(the lArenees, Alps and Harz mountains) as well as in North 
and South America. Their larvae are amongst the most re- 
markable of Insect forms; indeed, no entomologist recognises 
them as belonging to a Hexapod Insect when he makes a first 

^ See OiU'riii-McHieville, Ann. Soc. ent. France (2) iv. 1846 ; Bull. p. 8 ; an<i 
Xowieki, Verli. Gcs. JFicn, xvii. 1867, SB. p. 23. 

“ For details as to tlie lamily cf. Ostcii Sacken, Berlin, cut. Zcitschr. xl. 
1895, p. 148; and for tlie larvae F. MiillVr, Arch. Mas. Bio- Jan. iv. ISSl. 
p. 47. The name “ Liponeuridae ” was formerly applied l»y some authorities 
to this family, hut it is now generally recognised that Blepharoceridae is moro 
legitimate. 



BLEPHAUOCEUIIUK 


465 


VI 1 


acquaintance with them. Tlie larva of Cum pirn (Fig. 2212) 
lives in rapid streams in Brazil, fixed by its suckers to stones or 
rocks. It consists only of six or seven divisions, with ]>roject- 
ing side-lobes; the usual segmentation not being visible. Tliere 
are small tracheal gills near the suckers, and peculiar scale-like 
organs are placed about the edges of tlu^ lol)es. Midler considers 
that the first lobe is “ cephalothorax,’' corresponding to liead, 
thorax and first abdominal s(\gment of otlier larvae, the next four 
lobes he considers to correspond (‘ach to an 
alxlominal segment, and tlie terminal mass 
to four segments. lie also says that 
('(‘rtain minut(^ points existing on th(‘ siir- 
face, connected with the traclieal systcmi l»y 
minuter strings, re})resent nine ])airs of 
spiracles. These larvae and th(‘ir i)n])ae 
can apparently live only a short tim(‘ after 
being tak(‘n out of the highly aerat(‘d 
yater in which they exist, but ^fiillei’ 
succ(‘eded in rearing several Hies irom a 
numl)er of larvae and pupac^ that he 
collected, and, Indieving them to be all om; 
species, he announced that tlu* females 
exhibited a highly developed diiiKUphism, 
some of them being blood-suckers, others 
latiiey-suckers. It is however, more proh- 
iihl(‘ that these specimens l)elonged to two 
or thrt‘e distinct sp(*ci(‘s or (waui geneia. 

This point remains to be cleanal up. The 
hirva we have figured is calhal by Miiller 
C(fltostouia torrent lum. It is certain, how- 

over, that the Brazilian Insect <loes not 
^"‘long to the genus raltoi>toni(t , and it will no doubt bear the 
aanie used by Osten Sacken, viz. Curupiro. 

The metamorphoses of the European JAponcuru Jn'relrustns 
been partially examined by Dewitz, who found the Insects 
in the valley of the Ocker in Se]>temla*r.^ He (hjes not consider 
th(^ “ cephalothorax to include an abdominal segmont ; and he 
l"und that two little, horn-like projections from the thorax of tlie 

^ Berlin, cat. Zeit. xxv. 1881, p. G1 ; jukI ef‘. UraiK^r, IVun. cat. ZeU. i. 1882, 
!'• 1 . 
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pupa are really eacli four-leaved. The pupa is formed witliiu 
the larval skin, but the latter is subsequently east so that the 
pupa is exposed ; its dorsal region is horny, l)ut the under sur- 
face, by which it clings firmly to the stones of the rapid brook, is 
wliite and scarcely chitinised, and Dewitz considers that tlu^ 
chitinous exudation from this part is used as a means of fastening 
the pupa to the stones. Blepharoceridae possess, in common 
with C ill ex, Fsi/ehoda and PtyeJioptera, the peculiar number of 
five Mal})ighian tubes, and it has been proposed by Midler to 
form these Insects into a group called rentanephria. 

Fam. 4. Culicidae {Mosquitoes, Gnats). — A ntennae loitli whorls 
of hair or plumes, ivhieh may he very dense and long in the mah\ 
though scanty in the female; head with a long, projecting pro- 
boscis. Although there are few Insects more often referred to 
in general literature than Mos(putoes, yet the ideas in vogue 
about them are of the vaguest character. The following are the 
chief points to be l.)orne in mind as to tlie prevalence of Mos- 
quitoes : — The gently humming (inat that settles on us in our 
apartments, and tlien bites us, is a Mosquito ; tliere are a large 
number of species of Moscpiitoes ; in some Countries many in one 
locality ; in Britain we have ten or a dozen ; notwitlistanding tlu* 
multi})licity of species, certain Mosciuitoes are very widely diffused ; 
the larvae are all aquatic, and specially frequent stagnant or 
quiet pools ; they are probably diffused by means of the watt‘r 
in ships, it being known that Mos(piitoes were introduced fo)‘ 
the first time to the Hawaiian Islands by a sailing vessel about 
the year 1(S28. Hence it is impossilde to say what species the 
Mosquitoes of a given locality may be without a critical examiiiii- 
tion. No satisfactory work on the Moscpiitoes of the world 
exists. Urich states that he is acquainted with at least ten 
species in Trinidad. The species common in our apartments in 
Central and Southern England is Culex inpiens, Linn., and this 
species is very widely distributed, being indeed one of tlu' 
troublesome Moscpiitoes of East India. The term Mosquito is a 
Spanish or Portuguese diminutive of Mosca. It is applied to a 
variety of small flies of other families tlian (hilicidae, but sliould 
be restricted to these latter. The irritation occasioned by tlic 
bites of Mosquitoes varies according to several circumstancH s, 
viz. the condition of the biter, the condition or constitution et 
the bitten, and also the species of Mosquito. Reaumur and 
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others believed that some irritating iiuid is injeeted by the ^fos- 
quito when it bites. But wliy should it want to irritate as wtdl 
as to bite ? Macloskie, considering that the ]\Ios(iuito is ivally 
a feeder on plant-substances, suggests tliat the Iluid injia tetl may 
lie for tlie purpose of i)reventing coagulation of the ])]ant-juiees 
during tlie process of suetion. It is a rule that only the female 
]\r(»s(piito bites, the male being an inollensiv(‘ creaturt', and ])ro- 
vi(l(‘d with less elTectual mouth-organs; it has, however, been 
stated by various autliors that male ]\ros([uitoes do occasionally 
bite. It is diflicult to understand the blooil-sueking ]n*opensitii‘s 
of these Insects ; we have aln^ady stated that it is only the 
females that suck blood. There is n^asoii to su])])ose that it is an 
ac(|uired habit; and it would ap}Knr that tin* food so obtaiiUMl 
is not essential to tlieir existence. it has indei'd Ixaai asseitixl 
that the act is frequently attended with fatal eonse<{ueiie(‘s to 
the individual that does it. The i)roi»er method of mitigating 
tlieir nuisance is to examine tlui stagnant wati'rs in localities 
where tluiy occur, and deal with them so as to destroy thi‘ lar\ae. 

1 liese little creatures are remarkable from the In^ads and thoi’ax 
l»eing larger and inofe distinct than in other Dipterous larvai*. 
Their metamortihoses have Ikhui fre([U(mtly deserihed, ami recently 
the numerous interesting points connect(‘d with their life-histori(*s 
have been admirably portrayed by Brofi'ssor Miall,' in an aee(‘ssihle, 
lorin, so that it is unnecessary for us to deal with them. 
CorrtliTa is placed in Culicidae, but the lai’va diilers totally IVom 
that S)[CuIex ; it is predaceous in haliits, is vmy trans])ar(‘nt, has 
only an imperfect tracheal system, without s])iraeles, and has two 
pairs of air-sacs (perhaps we should rather say jiigmented struc- 
tnres tiossibly for aerostatic piiiqiose.s, Imt not siqipliers of oxygen). 

I h(i kungu cake mentioned by Livingstone- as ustxl on Lake 
^yassa is made from an Insect which occurs in profusion thme, 
•nid is compressed into biscuit form. It is lielieved to be a 
('*>rrtJrra, One of the peculiarities of this family is the jne- 
.wilence of scales on various parts of the body, and even on tluj 
^vjiig.s: the scales are essentially similar to those of Iv(‘pidot»tera. 

1 hough Mosquitoes are generally obscure plain Insects, there 
nre some — in the South American genus Meyarrltliia — that are 

beautifully adorned creatures. Swarms of various species 
' d Lulicidae, consisting sometimes of almost incalcidable numbers 

^ XaUiral lllstor]} of Aquatic Insects^ London, 1805, chap. ii. 
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of individuals, oecui- in various parts of the world ; one in Xew 
Zealand is recorded as having been three-(iuarters ot a mile long, 
twenty feet high, and eighteen inches thick. Tliere is good 
reason for supposing tliat Mosquitoes may act as disseminator^ 
of diseasig but there is no certain evidence on tlie sidiject. Tla- 
minute Filaria that occurs in great numbers in some ]iatient,s 
is found in the human l)ody only in the embryonic and adult 
conditions. Manson considers that tlie intermediate stages arc 
passed in the Ijodies of certain Mos(juitoes.^ 

Fam. 6. Chironomidae (Gnatti, MuhieF). — SnudI or nuiinlr 
flier of dender form, vn/lt. narrow v'int/s, withont jn-ojed uoj 
rostrum, nsuaHy with densely feathered antennae in the male, and 
lorn/ slender leys. The Hies of this family hear a great general 
resend)lance to the Oulicidae. They are much more muiierous 
in .species, and it is not improl)aljle tliat we have in this counli} 
200 species of the genus Ohironomns alone. They occur iu 
enormous numliers, and freipiently form dancing swarms in the 
neighbourhood of the waters they live in. The species arc 
frequently extremely similar to one another, though distinguished 
l.>y good characters; they are numerous about Cambridge. Many 
of them have the habit of using the front legs as feelers rather 
than as means of support or locomotion. This is the (qiposile ol 
what occurs iu Oulicidae, where many of the species have a habil 
of holding up the hind legs as it they vvore leelers. The eggs nl 
Chironomus are deposited as strings surroumled by mucus, and arc 
many of them so transparent that the develoimient of the eiiduyi. 
can lie directly oliserved with the aid of the microscope. 'I'hc}- arc 
said to possess a pair of air-sacs. The larvae, when born, aic 
aquatic in habits, and are destitute of tracheal system. Tln y 
subseipiently ditfer greatly from the larvae of Ctde.e, inasmuch as 
the tracheal sy.stem that develops is quite closed, and in son a 
cases remains rudimentary. There is, however, much diversiiy 
in the larvae and also in the pupae. The little lUood-woini'. 
very common in many stagnant and dirty waters, and used 
anglers as bait, are larvae of Chironomus. Tliey are said to 
ari'lgTri'Ses' of Aristotle. The red colour of these larvae is due f 
haemoglobin, a substance which has tlie power of attracting an> 
storing oxygen, and giving it off to the tissues as they requm 
it. Such larvae are able to live in burrows they consti'ici 
^ Tr. Linn. Soc. Loud. (2) ii. 1884, p. 367. 
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iiiiiongst tlio iimd. Some of them, jiroviiled jileiit ifully with 
hiuMiioglobiii, are in coiiso<[ueiice al)lt‘ to live nt ^reat (]t‘])tlus, it 
is said even at 1000 feet in Lake Suiualor, and eoine to the 
surface only oeeasionally. A few are al»h‘ even to tolerate salt 
water, and have been lished up from eousidcuable d(‘])ths in the 
s»*a. It is a remarkable tact that these ]»hysioloL;’ieal ea])aeiti('s 
differ greatly within the limits of the om* genus, Ch im/nnn i/s, 
for some of tliese spindes are di*stitute of luuuiioglohin, and ha.V(‘ 
to li^’e near the suilaee of the watm* ; t lu‘S(‘ liaM’; a su])erior 
(h'velopment of the tracheal system. Llu' ]ai)»a(‘ of CJn’roNoi/n/s 
liave the legs coiled, and tlu*, thorax, instc-ad of ht*ing ])rovid(‘d 
with the pair of tubes or triim]>ets for hn‘athing tliat is so 
( ommon in this division of ])it)tcra, hav(‘ a. })air ol‘ large tufts 
of hair-like filaments.^ A veiy curious form of ])ar( laaiogcauhsis 
lias heen described liy (Trimm “Ais existing in an nndctermiiK'd 
species of CJtironoin inasmuch as the ]mpa deposits (.’ggs. 
.Vlthough this form of parth(*nog(‘n(‘sis is of much interest, it is 
not in any way to be compare.d with th(‘ case, already rofernal to, 
of J/h/.s/a/’ (p. 401). The pupa” is at tlu* tinu‘ of ovi]>osition juac- 
tically the imago still covered by th(‘ pnj»al integumeut ; indicd 
(d iiiim informs us that in soiiu^ cas(‘s, al’ldU* dc])ositing a. small 
number of ova, the i)up)a became an imago. This jiarthcno- 
geiiesis only occurs in the spring-gemu'ation ; in the autumn tlui 
dovehtpment goes on in the natural manner. cast* is 

scarcely entitled to be consid(‘red as one of ])aedogenesis. 

(Inats of this family, and beli(*ved to h(* a vainly of Clnro- 
'/Kufiifs ]}/u7nos((s, are subject to a curious condition, inasmuch as 
individuals sometimes become luminous or 

lias lieen noticed more specially in Eastern EurojMi and \Vest(U’n 
Asia. The whole of the body and legs may exhil)it the luminous 
<‘ondition, but not the wings. It has been suggested by Schmidt 
that this condition is a disease due to bacteria in the body ol 
the gnat.^ 

Uci\itoj)ogo7i is a very extensive genus, and is to some 
''>^tent anomalous as a member of Chironomidae. The larvae 
exhibit considerable variety of form. Some of them are a(tuatic 

For an extremely interesting account of Chironoinus refer to Miall s book, 
ilready cited, and, for the larva, to the valiiahle work of Meincrt on Euoephalous 
' a vae of Diptera, Danske Sehk. Skr. (6) iii. 1886, p- 436. 

‘ ^Inn. X(ft, Hist. ( 4 ) viii. 1871, p. 31. ^ ( 6 ) xv, I 8 O. 0 , p. 133. 
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ill habits, ])ut the great majority are terrestrial, frequenting 
trees, etc. The former larvae are very slender, and move after 
the manner of leeches; they give rise to imagos with naked 
wings, while the terrestrial larvae produce Hies with liairv 
wings. There are also important distinctions in tlie pupae of 
the two kinds ; the correlation hetweeii the habits, and tlie dis- 
tinctions al)ove referred to, is, liowever, far from being al)solutely 
constant.^ Certain species of midges are in this country amongst 
tlie most annoying of Insects ; lieing of very minute size, scarcely 
A’isible, tluiy settle on the exposed parts of the 1)ody in great 
numbers, and 1)y sucking blood create an intoh;ral)le irritation. 
Ceratopotfon varins is one of the most ])ersistimt of tlu'se annoyers 
in Scotland, wliere this hnan of pest is mucli worse than it is in 
England ; in Cambridgeshire, according to Mr. (1. H. Yerrall, 
the two troublesome midges are the females of 0. jnilicaris and 
0. hipHnct((tiij<. 

Fam. 6. Orphnephilidae.— aS'/??c//, Iroum or yeUo'wUh 
hare of pahescriiee, with very Jarye eyes contiyuons in both senes, 
and wUk antennae eomjnised of two joints and a termined hrisile : 
hoik the see.ond joint and the bristle are, however, retdly coin j)le,r. 
One of the smallest and least known of the families of Diptera, 
and said to be one of the most ditUcult to classify. The nervurcs 
of the wings are very distinct. ISbithing is known of the habits 
and metamorphoses ; there is only one genus — Orplinephila ; it 
is widely distrilnited ; we have one species in Eritain. 

Fam. 7. Psychodidae {Moth.-jlies), — Extremely small, hel])less 
flies, nsnally with thiekish antennae, heariny nvuch hair, n'ith 
winys broader than is usual in small flies, and also densely elothe/l 
'with hair, yiviny rise to a 2)attern more or less rayue. TIk's** 
Hies are very fragile creatures, and are probably numerous in 
species. In Eritain forty or fifty species have been recognised.' 
A South European form is a blood-sucker, and has received tin’ 
appropriate name of Ehlebotomus. Tlie life-history of Eerieoum 
eanescens has recently been studied by Professor Miall.^ Tin ’ 
larva is of aiiuatic habits, but is amphibious, being capable <'i 
existing in the air; it has a pair of anterior spiracles, by meaii'^ 

^ For iiictaiiiorphoscs of aquatic s]}ec\Gs^of Cc7'atopo<jon, see Miall and 
already (piote<l : for examples of the terrestrial specicvS, and their illustration', 
refer to Mik, JVicn. enf. Zeit. vii. 1888, p. 183. 

- Monograph, Eaton, Ent. Mag. xxix. and xxx. 1893, 1894 ; supplement o/?. 
1896, etc. 3 London, 1895, p. 141. 
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of whiuli it bivjithes in the air, and a pair at tlio posterior 
extremity of the body, surrounded liy four eiliated proet‘ssi's. 
^vitll wliicli it forms a sort of eup for Iioldinij; air wluui it is 
in the water. The favourite position is amongst the filaments 
of green algae on which it feeds. A much more extraordinary 
form of larva from South Ameiica, doubtless belonging to 
this family, has recently been portrayed Iw Fritz Miilh‘r, 
under the name of ^[aruinn} These larvae live* in rapicl wateis 
in company with those of the gmius Curupira, and like tlu^ 
latter are provided with a series of suctorial ventral discs. 
Fritz Midler’s larvae belong to several s]>ecies, and probably to 
mure than one genus, ami the resjaraioiy apjiaratiis at the. 
extrmiiity of the body exhibits considt‘rablt‘, diviu’sity among 
tlieiii. 

Fam. 8. Dixidae. — The genus Diat must, it a])])i‘ars, form a, 
distinct family allying the (hdicid s(‘ries of famili(‘s to tli(‘. 
Ti])ulidae. The species are small, gnat-liki^ Insi'cts, fond of 
damp ])laces in forests, AV(‘ have' four Ihitisb sjH'cies (/V. 
nn(r(/iaia, I). riehvJosa, 1). aedividi^y 1). (iprUimt), ’flu' genus is 
very widely distributed, occurring even in Australia. Tlu^ 
larvae are aipiatic, and have beim describi'd by Iteaumur, 
^liidl, and Meiiiei’t. The pupa has th(‘. legs coileil as in tlui 
Fulicidae. 

Fam. 9. Tipulidae {Daddp-linHf-lcgSy or Cra/tr.-jfirs). Slender 
Jnxi'cts with cloujide lee/s, a sj/deni of nr! np-nerrit res, ndher eom- 
plej', espeeiedlT/ at the tip \ an anfjnlate, or open V-shajied, sntu re 
o)i the dorsvni of the thorax in front <f the vd/tf/s: the ft' male 
n'lth the body terminated by a pair of hardy pointed proresses, 
eoiiefidiny some other processes, and forminy an onposttor. Th(3 
eurioiis, silly Insects called daddy- long -hgs are known all 
over the world, the lamily being a very larg(‘ one, and found 
everywhere, some of its members extending tlieir laiige evmi 
to* the most inclement climates. It includ(‘s a gn^at variety 
ot forms that would not be recognised by tint uninitiated, 
hut can he readily distinguished by tlie characters mentioned 
uliove. It is impossible to assign any reason of utility for 
the extreme elongation ofi the legs of these Insects ; as 
everyone knows, they break off with great ease, and tlie Insect 
uppears to get on perfectly well without them. It is trequently 
^ Tr. cnt. Sue. Lomlun, 1895, p. 479. 
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tlie case that they are inuch longer in the males than in 
tlie females. Other y)arts of the body exhibit a ])eeuliar 
eloinaitioii ; in some forms of the male the front of the head 
may he ])rulonged into a rostrum. In a few species the 
head is se})arated by a great distance from the thorax, the 
gay) being filled Ijy elongate, hard, cervical sclerites ; indeed 
it is in tliese Insects that the y)henomenoii, so rare in Insect- 
structure, of the elongation of these sclerites and their be- 
coming a part of tlie actual external skeleton, reaches its 
maximum. In several syieeies of Erwicra the male has tlie 
antennae of extraordinary length, four or five times as lung as 
the body, and, strange to say, this elongation is accompanied 
by a reduction in the number of the segments of which the 
organ is comy)os(‘d, the numlier being in the nude about six, 
ill the female ten, in place of the usual fourteen or sixteen. 

In Toxorrhi'tut and Elepluintuiiiyia the yuolioscis is as long as 
the whole body. In other forms the wings become elongated to 
an unusual extent by means of a basal stalk. It is proliidde 
that the elongation of the rostrum may be useful to the Insects. 
Gosse,^ indeed, describes baicrz/OYfia as having a rostrum 

half as long as the l>ody, and as hovering like a Syrphid, but 
this is a habit so foreign to Tipulidae, that we may be iiardoned 
for susyiecting a mistake. The larvae exhibit a great variety ul' 
form, sonui lieing terrestrial and others aiyuatic, but |.he ter- 
restrial forms seem all to delight in damp situations, such • 
as shaded turf or rotten tree-stems. They are either aniy)hi- 
pneustic or metapneustic, that is, with a pair of spiracles placed 
at the yiosterior extremity of the body ; the a([uatic species 
frequently bear ayiyiendages or yirojections near these spiracles. 
The yiupae in general structure are very like those of Leyiidoptern, 
and have the legs extended straight along the body ; they possess 
a yiair of respiratory processes on the thorax in the form of 
horns or tubes. 

There are more than 1000 syiecies of these flies known, 
and many genera. They form three sub-families, which are by 
some considered distinct families, viz. : Ptyclioyiterinae, Limno- 
biinae or Tipulidae Brevipalyii, Tipulinae or Tipulidae Longi- 
palpi. 

The Ptychopterinae are a small group in which the angulate 
^ A Xaturalist' 3 Sojourn in Jamaica ^ London, 1853, p. 284. 
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suture of the iiiesonotuni is iiidistiuet; the Lirvae are acuialie ami 


liave the liead free, the terminal t\vo segimuits 
of the body enormously prolonged (big. 22.4), 
forming a long tail hearing, in tlie North 
American Blttifcoinorjilid, two r(*s])iratorY lila- 
meuts. Hart ^ describes this tail as possi‘ssing 
a stigmatal opening at tlie extremity; no doubt 
the structure is a compoumh'd pair of spirach^s. 
The pupa (Fig. 223, 1>) has ([uiU* lost tlu' respira- 
tory tube at the posterior extrianitv of tin' 
l)ody, but has instead ([uite as long a oiu' at 
the anterior extrcunity, due to one tulu* of tht‘ 
]»air normal in Tipulidae being (‘norniously 
(Kiveloped, while its fellow remains small. This 
is a most curious de])arture from tlai bilali'ral 
symmetry that is so constantly i‘xlHl)it(Ml in 
Insect-structure. Our llritish st)ecies of rfjjch- 
v[)frr(i liave the pupal respiratory tulx' as (cxtra- 
ordiuaiy as it is in Ijtitdvoinnrphd, though tlu^ 
larval tail is less peculiar.“ This grou]) should 
pcu'haps be distinguished i’rom the Tipulidae, 
as a separate family, but taxonomists an' not 
yet unanimous as to this. Frauer considtu’s 
that the head of the larva, and the condition 
of live Malpighian tubules in the imago, 
require the association of lTychoi)U*rinae with 
the preceding families ((diironomidae, etc.), 
ratlier than with the Tipulidai*. 

The great majority of the Tipulidae are com- 
prised in tlie sub-family Limnobiinae — the 
Ti]^)ulid{ie Brevipalpi of Osten Sackeii : ^ in 
them the last joint of the palpi is shorttu’ oi’ 
Jiot much longer than the two preceding 
together. They exhibit great variety, and many 
ot them are types of fragility. The common 
winter gnats of the genus Trirlufccra are a 
lair sample of this sub-f^imily. The specie's 
ot this genus mostly inhabit high latitudes. 



Fkj. 22.3. -^JlUtnco- 

r/iirippH. 
Nortli Aincric.'i x p 

(Alti'r n.'ut.) A, 
Larva ; B, juipa : 
/, the lelt, /*, th(! 
right respiratory 
tuhe. 

and delight in 


^ Bull. nUnois Lah., iv. 1895, p. 193. ^ Aliall’s Aquatic Insects, 1895, p. 174. 

^ “Studie.s,” etc., Berlin, ent. Zcitschr. xxxi. 1887. 
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a low temperature ; it lias been said that they may be seen 
on the wing in the depth of winter wlien tlie temperature is 
behjw freezing, ljut it is pretty certain that the spots cliosen by 
tlie Insects are above that temperature, and Eaton states that tlie 
usual temperature during their evolutions is about 40 or 4;V' 
Eahr. They often appear in the damp conditions of a thaw 
when much snow is on the ground. T. dmonyi was found at an 
ehivation of 9000 feet in the Tyrol, crawling at a temperature 
below the freezing-jioint, when the ground was deeply covered witli 
snow. T. Tcgdationis occurs commonly in mines even when they 
are 500 feet or more deep. The most extraordinary of the 
Lininol)iinae is tlie genus Chioma, the species of which are totally 
destitute of wings and riMpiire a low temperature. C. araveoidcs 
inhabits parts of northern Europe, but descends as far soutli as 
the mountains near Vienna ; it is usually said to be only really 
active in the depth of winter and on the surface of tlie snow. 
More recently, however, a large number of specimens were found 
l)y Professor Thomas in the month of Octol)er in his garden in 
Thuringia ; they were caught in little pit-falls constructed to 
entrap snails. The larva of this Insect is one of the interesting 
forms that display the transition from a condition with spiracles 
at tlie sides of the body to one where there is only a pair at the 
posterior extremi ty, 

A very pt*culiar Fly, in which the wings are reduced to mere 
slips, llalirytas amyhihiuSy was discovered by Eaton in Kerguelen 
Land, where it is habitually covered liy the rising tide. Though 
placed in Tipulidae, it is probably a Chironomid. 

The group Cylindrotomina is considered by Osten Sacken ^ to 
be to some extent a primitive one having relationship with the 
Tipulinae ; it was, he says, represented by numerous species in 
S’orth America during the Oligocene period. It is of great 
interest on account of the larvae, which are in several respects 
similar to caterpillars of Lepidoptera. The larva of Cylindrotoina 
distinda lives upon the leaves of plants — Anemone, Viola, 
StellarUi — almost like a caterpillar ; it is green with a crest 
along the back consisting of a row of fleshy processes. Tliough 
this fly is found in Britain the larv^ji has apparently not been 
observed here. The life-history of Phalaerocera replieata has 
been recently published by Miall and Shelford.*^ The larva eats 
^ TV. ent. Soc. London, 1897, p. 362. ^ TV. cut. Soc. London, 1897, pp. 313-361. 
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submerged mosses ill the South of England, anil bears long forked 
lilaments, reminding one of those of eatiu’pillars. Tliis s|H‘eies 
has been simultaneously diseussed liy Eengtsson, wlio apparently 
regards these Tipulids witli eaterpillar-like larvae — he ealls tbem 
Erucaeformia^ — -as the most primitive form of existing I)i])tera. 

The Tipulinae— Tipulidae J/mgipalpi, Osten Saekiur — -have 
the terminal joint of the palpi rianarkably long, longer than tin' 
tliree preceding joints together. The grou]) inebules the. largest 
forms, and the true daddy-long-h'gs, a (diinese species ol wbieb, 
Tlpnld hroh(U(j/n(f(fia, measures four indies across the ex})and(al 
wings. The group contains some of tlui finest 1 h])tera. Some, 
of the exotic forms allied to Ctrno[)Jiora have, tln^ wings coloun'd 
in the same manner as they are in cmtain 1 lymimoptera, and 
bear a consideralile resemlilance. to meinlu'rs of that OrdiM*. 

Fam. 10. Bibionidae.— i'Vb’.s of inodrrofe or s/iKtll srjr, tiomr- 
tlrurs of different colours inthetu'o rexes, initli sjurrf fine]:, sinnifhf , 
ante unite ; front tihtiie ttsuid/j/ v'tfli- o I'^ni/ jhunfi'd jirorrrr ; 
coxite not elonptUe. Eyes of mule In rye, muled, or ronliynuns m 



Fig. 224.— Head of Bibio. x 10. A, Of male, sreii from tlic* front ; C, from tin; side ; 
«, upper, b, lower eye ; B, head of female. 

front. The flies of the genus Bihio usually a])pear in England 
in the spring, and are freipiently very abundant; they 
sluggish habits and poor performers on the wing. 1 he difiei- 
ence in colour of the sexes is very remarkable, rial or yellow 
predominating in the female, intense Idaek in the male , an 

* Ada Vniv. Lund, xxxiii. (‘.i) 

“Studies,” etc., Berlin, ent. ZcUschr. xxx. 1S86, p. 153. 
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it is a cnrioHS fact tliat the same sexual distinction of colour 
reappears in various parts of the world — England, America, India, 
and New Zealand ; moreover, this occurs in genera that are by 
no means closely allied, although allied species frecpiently liave 
concolorous sexes. The eyes of the males are W(‘ll wortli study, 
there being a very large upper portion, and, 
wNr al)ruptly separated from this, a smaller, differ- 

cntly faceted lower portion, practically a, 
(y K separate eye ; though so largely developed tlie 

upper eye is in some cases so liairy tliat it 
must greatly interfere with tlie formation 
of a continuous ])icture. Ciirriere con- 
siders that the small lower eye of the male 
corresponds to the whole eye of the female. 
The larvae of Bihio (Fig. 225) are caterpillar- 
like in form, have a horny head, well de- 
veloped, biting mouth-organs, and spine-like 
processes on the body-sc'gments. Tlu^y are 
certified by good authorities^ to possess the ex- 
tremely unusual number of ten pairs of spiracles; 
a larva found at Cambridge, whicli we refer to 
Bihio (Eig. 225) has nine pairs of moderate 
spiracles, as well as a large terminal pair 
separated from the others by a segment without 
spiracles. The genus IHlophus is closely 
allied to Bihio, the larvae of which (and those 
of Bibionidae in general) are believed to feed 
on vegetable substances ; the parasitism of 
DiUypli'Us vulgaris on tlie larva of a moth, Epino- 
Fig. 22f). — Larva of {Chactoptrui) liypericana, as recorded l)y 

juhio sj). Cam- Meade,“ must therefore be an exceptional case. 

bridge. x 5. , 

111 the genus Scatopse there is a very im- 
portant point to be cleared up as to the larval respiratory 
system ; it is said by Dufour and Berris ^ to be amphipneustic ; 
there are, however, nine projections on each side of the body that 
were considered by Bouche, and probably with good reason, to 

^ Osten Sacken, Berlin, ent. Zeitschr. xxxvii. 1892, p. 450. 

Entomologist, xiv. 1881, p. 287. This observation has never, we believe, been 
confirmed. 

^ Ann, Soc. ent. France (2) v. 1847, p. 46. 
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1)0 spiracles. The food of Scfftapar in the larvnl slate is 
principally vegetable. The larva of ^^c((f<>j)sc changes to a 
pupa inside the larval 
skin; the pnpa is pro- 
vided on the thorax with 
two hraiiched respiratory 
[)!■( icesses that pro ject 
outside the larval skin7 
Lucas has given an in- 
teresting account of the 
occurrences of the larva 
{)\' Jiihio rnarci in enoriu- 
ous nuinhers at Paris; 
they lived togetlier in 
masses, there being ap- 
i.arently some sort of l^>vtion of of sp. Ln.. 

^ \ hriage. j>, liitcrst-giiuMital ])i'()('(“>.vcs ; .v, s|iirat k'. 

coniKM'tion Ixdween the 

individuals.'^ In the following year tlie lly was almost cipially 
abundant. 

Owiim to the great numbers in whicli tla* s])(‘('i(‘s ol 1 libionidai* 
sometimes appear, th(‘S(s lns(‘cts liavis Imh-u sup])ose(l to be very 
injurious. Carelid im^uiry has, how(*V(*r, gcauually exeulpali'd 
them as doeis of any serious injury, though J)llnjiluf>i frlwll is \i 
so-('alled le\'er-lly — a])pears to he ically injuri(»us in this eountrv 
wlien it multiplies exc(‘ssively, l)y eating tlu*. roots ol tlu; ho]»- 
l)lant. 

Fam. 11. Simuliidae Sunffl 

//o'-s v:illb humped baeJe, rather i>h<>el tet/s a ml hrofnl im tufs, irt/h, shm /, 
strf(i(/ht anten nae destdtate oj i>et((e ; yn’o/ye.sr/.s* nut jteujrrt i ikj. 
Tluu’e is only one genus, Siintd tn m , (»l this lamily, hut it is \«*i\ 
widely spread, and will prohaldy ])rove U) Ixs nearly cosmo- 
l>olitaii. Some of the species are notorious Iroiii tladr Idood-suek- 
ing habits, and in certain seasons mulli]>ly to an enormous extent, 
alight in thousands on cuittle, and induce a diseast^ that ])i<Mlue(*s 
death in a few' hours; it is thought as the ri'sult ot an instilled 
poison. >S. columhaeze/ise has occasioned great losses amongst 
the herds near the ])anube ; in North America the Luilalo- ami 
Turkey-gnats attack a variety of mammals and birds. In Liitain 

^ Perris, in Arm. Soc. cut. France (2) v. 1847, p. *17, pi. i. 

^ Ann. Sac. cut. France (.*>) i. 1871, F>nJL p. Ixvii. 
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jind other parts of tlie world they do not increase in nnnil)ers to 
an extent sulheient to render them seriously injurious : their bite 
is liowever very annoying and irritating to ourselves. In their 
early stages they are arpiatic and require well ai'rated waters : 
the larvae hold themselves erect, fixed to a stoiui or some other 
object l)y tlie posterior extremity, and have on the head some 
beautiful fringes which are agitated in order to l)ring food within 
reach ; tlie pupae are still more remarkahle, each one being 
placed in a pouch or sort of wa,tch-pocket, from wliich projects 
the upper part of the body provided with a pair of lilamentous 
respiratory processes. For an account of the interesting circum- 
stances connected with the metamorphoses of this species the 
reader should refer to Professor Miall’s hook ; and for the life- 
history of the American lUiffalo-gnat to Eiley.’ 

Fam. 12. Rhyphidae. — This is another of the families that 
have only two or three genera, and yet are very widely distributed. 
These little flies are distinguished from other Nemocera .Vnomala 
(cf. p. 45 G) l)y tJic presence of et discal cell ; the empodla of the 
feet are developed as if they were 2^alvUli, ‘while the true ptdvilli 
rernain riuliinentary. The larvae are like little worms, being 
long and cylindric; they are amphipneustuj, and have been 
found in decaying wood, in cow-dung, in rotten fruits, and 
even in dirty water. The ‘‘petite tipule,” the metainorphoses of 
which were descril)ed and figured by Eeauniur, is believed to 
l)e the common Rliyphas fenestindis? JR. fenestralis is often 
found on windows, as its name implies. 


Series 2. Orthorrhapha Brachycera 

Pam. 13. Stratiomyidae. — Antennae loith three segments 
and a terminal complex of ohsenre joints, freepuently hearing 
an arista: tibiae not spine d ; vrings rather small, the an- 
terior ncrviires usually much ‘more strongly marked than those 
behind. The median cell small, ptlaced ‘near to the middle of the 
wing. Scutellum freepuently spined ; terminal a2)pendages of the 
tarsi small, but and a pulvilliform empodimn are 

* Ilcp. Dcp. Afjrie. Ent. Washington, 1886, p. 492. 

Cf. Reaumur, Mem. v. 1740, p. 21 ; and Perris, Ann. Soc. ent. France (4) x. 

1870, p. 190. 
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present. This is a large lainily, whose iiu‘inl>evs are very 
(Uversitied, eoiise(|uently delinitioii of tlu‘ whole is dilhcidt. Tlie 
species of the typical sid)-family Stratioinyiiiae giMierally hav(‘ tht‘ 
margins of the body prettily marked with grecai or yidlow, and 
the scntellum spined. Tii tlu* nanarkahh^ Amm'icaii genus, 
JIrrmctuf, the abdomen is niiicli constricted at the base, and tlie 
scutellum is not spined ; in the division Sarginae tin* Ixuly is 
freipiently of brilliant metallic colours. Tlu‘ stH‘cic‘s all have, 
HU only imperfect proboscis, and art‘, not blood-siickiu’s. Tla‘ 
larvae are also of diverse habits; many of those of tin*, Stratio- 
mvinae are aquatic, and are noted for their capacity of living in 
salt, alkaline, or even very hot water. ^fr. d. (\ Ilanion found 
some of these larvae in a Imt spring in Wyoming, whe^re In* could 
not keep his hand immersed, and he i‘stimat(‘d the t(*m])erat ure. 
at oidy 20'^ or oO' Fahr. below tli(‘, ]»oiling-point. lai va. 

of St is of rmiiarkably idongate, stra})-lik(‘, form, much 
narrowed liehind, with way small lusid ; th(‘, terminal s(‘gment 
is \ ery long and ends in a rosette* of liairs wliieli tin* cn'ctun^ 
allows to lloat at the surface. After tin* kirval skin is slu'd tin* 
])U])a, tliough free, is contaimMl tluuH'in ; the* skin ahers but 
little in form, and has no organic, connectiem with tin* ]>u})a, 
which mer(*ly uses the skin as a shiidd or lloat. I hesi*. lar\ae 
Imve been veiy freipiently descrilK'd; they can livi*, out ol tie* 
water. llrauer describes the larva.t* ot tli<‘ lamil}' as ‘ ])erip- 
ncustic, some piThaps amphipneust’c.” Miall says tlieri*, are, in 
Stnitiomys, nine pairs of spiracles on the sides ol tie; ])ody whicli 
are not open, though branclies from tlie longitudiiiid nil -tubes 
t)ass to them. There are proliahly u])wards ot 1000 s})e(*ies ol 
Stratiomyiidae known, and in Britain we havi* 40 (U’ oO kinds. 
The American genus CJiironiyzn , Wied., was lormerly treateil b\ 
Osten Sacken as a separate family, Chironiy/idac, lait W illiston 
places it in Stratiomyidae. 

Fam. 14. Leptidae, including Xylophagidae and Coenomyi- 
idae.— Leptidae proper are. files of jWhIe hnlld ; antennae 
v'itJt three joints a/nd a terminal hristlc ; in tlie Aylophayidae the 
antennae are lonfjer, and the th ird joint is eoniple.t. I he n inys 
here five posterior cells ^ the niiddle tibiae are spined. 1 nliilli and a, 
pididlliforjn enij^odiurn preshd The three taniilies are considcKal 
distinct by most authors, but there has always been much ditlicult) 
about the Xylophagidae and Coenomyiidae, we therefore treat them 
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a8 suV)-faniilies. Tho Xylophagiiiae arc a Hinall group of slender 
liiseets, perhaps most like the short-lK)died kinds of Asilidae ; 
the third joint of the antenna is vaguely segmented, and there 
is no terminal lu’istle. liJiachiceras is a most anomalous 
little lly with rather long stiff* antennae of an almost nemo- 
cerous character, the segments of which give off a sliort 
tliick prolongation on each side, reminding one of a two-edged 
saw. Tlie three or four British species of Xylophagiiiae 

are forest Insects, the larvae of wliich live under hark, and 
are provided with a spear-like head with which they pierce 
other Insects. The Coenomyiinae consist of the one genus 
Cotyiwinyla, wdth two or three European and Xorth American 
specii's. Tluy are reniarkaldy thick-liodied, lieavy Hies, naiiinding 
one somewhat of an im])erf(‘ct Stratiomyid destitute of orna- 
mentation. Tlie metamorphosis of C. ferrurjinca has been 
described liy Ileling.^ The larva is not aipiatic, but livi's in 
burrows or excavations in the earth wliere there are, or have 
ri‘ce-ntly been, rotten logs; it is yiroliably predaceous. It is 
cylindric, \vitli an extrenudy small head and eleven other segments, 
tlui stigma on the first thoracic segnuuit distinct ; the terminal 
segment is rather broad, and the structures surrounding the 
stigma are comyilex. The pupa 
has stigmata on each of ab- 
dominal segments 2 to 8. Not- 
withstanding that tlie Hy is so 
different to Xyhypliaiffis, the 
larvae indicate the two forms 
as ])erlia])S really allied. Oiu^ 
of the Leptinae, AtJieri,r ihis, 
has a singular mode of ovi- 
' position (Eig. 227), tlie females 
of the species deposit their eggs 
in common, and, dying as they 
do so, add their bodies to the 
common mass, which becoines fig. 227. — Aiherij' ibis. A, Tlie fly, nat. 

an ao'-loiueratioii, it may bo rcbicea. 

of tliousands of individuals, and 

of consideralile size. The mass- is 'attached to a branch of a 
bush or to a plant overhanging water, into which it ulti- 
1 Vcrh. Gcs. Wien, xxx. 1880, p. 343. 






VII 


LKPTIDAE TAHAN 1 1 lAE 


481 


luately falls. These curious accuniulatioiis an' occasioiiallv 
foiuul ill Eiiglaiid as well as 011 ('out iiu'iit, hut no reason 

for so peculiar a habit is at present forthcoming. Still iiion' 
remarkable are the halhts of sonu' Kuropean Le])tiils of the 
genera Vcnnileo (Pmnnmori/rtrr of souu' authors) ami Liniij}- 
rtuni/ia, slender rather small Hies of Asilid-Iike a[)p(‘arance, tlu' 
larvae of which form pit-falls after the manner of the Ant-lion. 
According to Jleling ^ the larva of is very act i\ t‘, and is 

distinguished by having the stigmatic orilice surrounded by lour 
(piite eipial, (piadrangularly placed prominences ; and at the other 

Fli;. Larv.i of 

Verniih'o (it'tfi'i'ri 
[1*^11 HI niori/rfi-r rrr 

iiiilro). A, hitt'ral, 
B, «lorsal vii'W; 

}>, Jill 

pseud o pod ; sf, 
stiKiiia. Kurnpe. 

■ (Alter Ht'aiuiiiir 
uiul liriiuer.) 

extremity of the body a blackish, nalo'd, triangular ])late; on tla* 
under side of each of seven of tlie. alidominal si'gments tlaue is a 
baud of spines. The larva of lias si'viai ])airs of abdominal 

leet. Altogether there an*, some two or three hundred known 
speck's of Leptidae ; our ]>ritish spi'cii's scarct'ly reach a score. 
They are destitutij of biting-powers and are harmless timid 
cn*atures. Leptls scvldpitceit , the most cons])ieuous of our nati\e 
species, a soft-bodied lly of rather large sizi*, the wings mueli 
marked with dark colour, and the thick, jiointed ])ody yellowish, 
marked with a row of large black spots down tin* middle, is a 
common Insect in meadows. 

Pam, 16. TabanidaB {Breezr 'JUm, Jforsr - j/im, 

also fre({uently called Gad-Jiies ). — ProhoHcis Jlrshtj, flistinrf, rn- 
y'i'((pp)in(j jmintcd horny poljd distinct, tcrmimtl Joint 

i fljt((ted, p)endent in front of prohoscis. Antcn /u(c projecting J'o n /•- 
jointed, second joint very short, third V(iri(d)le in jorni, Jonrth 
Jorniimj an indistinctly seymented. continnation of the third, hnt 
oot ending in a bristle. A jicrfect squanut in front oj the halter. 
Byes large, very htrge in the wnales, hut latendly extending, rather 
than globose. This large and important family of Hies, of which 

’ Arch. Natuvfjcs. xli. i. 187i5, p. 48. 

2 I 
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Williston states that 1400 or 1500 species are iiaiiied, is 

well known to travellers on account of the blood - suckin^r 

habits of its nieinbers ; they have great powers 

of tiiglit, and alight on man and animals, and 

draw blood by making an incision with the 

pro)x)scis ; only the females do this, the 

males wanting a pair of the lancets that 

enable tlie other sex to inflict their for- 

midal)le wounds. They are comparatively large 

Insects, some of our English species of Tahanus 

attaining an inch in length. The smaller, grey 

Hacmatnpota, is known to every one who has 

walked in woods or meadows in the summer, as 

it alights (piietly on the hands or neck and 

bites one without his laiving previously been 

made aware of its presence. The larger Tabani 

hum so much that one always knows when an 

individual is near. The species of ChrysopSy in 

habits similar to Jfaeviafopota, are. remarkabk? 

for their beautifully coloured golden-green ey(*s. 

Ill Brazil the Motuca by, Jladrus lepidot 

Iku'ty, mak(‘S so large and deep a cut that con- 

side.rable bleeding may follow, and as it soiin^- 

times settles in numbers on the body, it is 

deservedly feared. The most remarkalile forms 

longirostris. x 01 iabaiiidae are the species ot the widely dis- 

1 . Nepal. (Alter tributcd geiius Pan(jo?i.la (Fig. 229). llie pro- 
Hardwicke.) • • / r ^ r ■ ' 

boscis in the lemales ot some ot the species is 
three or four times the length of the body, and as it is stiff and 
needle-like the creature can use it while hovering on the wing, and 
will pierce the human body even through clothing of consideral)!' 
thickness. The males suck the juices of bowers. The Seroot 
by, that renders some of the districts of Nubia uninhabitable 
for about three months of the year, appears, from the bgure and 
description given by Sir Samuel Baker, to be a Panyonio- 
Tabanidae are a favourite food of the fossorial wasps of tli«i 
fiimily Bembecidae. These wasps are apparently aware of the 
blood-sucking habits of their favourites, and attend on travellers 
and pick up the bies as they are about to settle down to their 
phlebotomic operations. The larvae of the Tabanidae are sonic 
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of thoin a(|uati(*, but otliers live in the CNirth or in (bH-ayiiiL^ 
Avoocl ; tliey are of jiredaeeons habits, attaekiiiLt and sneking 
Inseet- larvae, or worms. Tlieir form is eylindrie, atttmnale 
at tlie two extremities; tlie shmdm- small head is rcdraelile, and 
ariiu'd witli u ])air of eons])ieii<nis, enrved lilaek liooks. The 
])odv is surrounded by S(‘veral |>romi- 
nent rings. The lireatliing apparatus is 
ap])ar(‘ntly l)ut little (hnadojied, and con- 
sists of a. small tube at the (‘xtrcmiity of 
tlu‘ body, ea])able of lieing exsiu'ted or 
withdrawn ; in tliis two closely a])proxi- 
niated stigmata are ])laeed. In a larva, 
proliably of this family, found l>y the 
wc iter in the shingle of a shallow str(‘am 
in till' Nt‘W Forest, the annuli ari‘ re- 
[ilaced by scwcm circle's of ])romin(‘nl 
pseudopods, on the abdominal si'gnienls 
about eight in each circle, and (*ach of 
thes(' feet is surmounted by a- crown of 
small hooks, so that then' are tilty or 
sixty f(‘(‘t distributc'd eciually over tie' 
middle piart of the body without refer- 
ence; to upper or lowen* surface*. Tlu' 
figures of the larva of 7\ citr(H(fi'i\ by \' Atiiioins 

r»rau(*r, and of Haonalojiofft phir'uflix, by crnM <-i' I'o.iv • 

Perris, are something like this, but have* d, one (>i tin- ]).s.mi«1())mm1,s. 
no setae on the pse'udejpckls. 'fhe nicta- ‘ 
mor])hoses of several Tabanidae are* dcscrilu'd and fignreel by Hart ; ^ 
the* pupa is remarkably like a Lepidojiterous ])U])a. A\ <* have* li\'e‘ 
.L;e*nera anel about a scejre of st)e*cie*s e>l Tabaiiielae* in Pritain. 

Fam. 16. Acanthomeridae. — very small family <>1 twei 
geaie'ra {Aca niJinmcra and JUtaph loThif ndt ce»nfine*d to Ame*i‘ie'a, 
aiiel including the largest ])i]>tera, some* be*ing two inche*s long, 
fhe antenna is terminateel by a cemi])e)un<l eif s(*ve*n segme'nts ami 
^tyle ; the pre.ibejscis is short, anel tin* sepiama rudime*ntary. 
1 he ge*neral form reminels one of 'fabanidae* or Oe^stridae*. A 
■ ‘Irieel larva exists in the Vienna cejlle'ction ; it is amphipneustie*, 
anel very remarkable on account ed’ the gre.*at size ot the anterieir 
stigma. 
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Fa>ni. 17. Therevidae. — Modei'dtf-sizrd Jln'ii, vnlh, svmetiltoi 
the diypmnnire of ahorl Asiluhi,’. They hon-, hoverrr, only o 
feeble Jiexhy 'probotn-itt, otul minute, cldv.s, u-ith pulrilli hut no 
einpodium; the antcnnite projeet, (ere. ehort, 
til re(‘ -jt-dnt((d, yiovuted . — 1 liti tlios ot tins 
family are Relieved to 1)0 predaceous like 
the, llobher-tlies, hut they apjiear to he very 
feeljly orgiiuised for such a life. We h;i\.' 
about ten species in Britain, and there 
are only some 200 known from idl the 
woi'ld. But little is known as to the meta- 
morphoses. Meigen found liir\ae ot /. 
nohilitaUi. in rotten stumps, hut other larviu' 
hiive been recorded as devouring dead pupae 
or larvaie, of I^epidoptera. Ihe lain iie are said 
to he elongate, very slender, worm-like, and 
to have nineteen body-segments, the posterior pair ot spiracles 
being placed on what looks like the seventeenth segment, hut is 
reiilly the eighth of the abdomen. The pupa is not enclosed 
in the larval skin; that of rmloceph(d(i. is armed with setae and 
spinous processt's, and was found in rotten wood l)y Frauenfeld. 

Fam. 18. Scenopinidae. — Jlnther small flies, mthont brisfle.-i. 
Anteiime three-jointed, the third joint rather long, without^ up- 
penderge. Prolmseis not prtjeeting. Empodiuni ((hsent. Thes.' 
unattnictive dies form one of the sniiillest iamilies, and ate 
chiedy found on windows. S. fenestrnhs looks like a tin} 
Strationiyid, with a peculiar, dull, metallic surface. ihe hii\a 
of this species has been recor.led as feeding on a variety ol 
strange substances, but Osten Saeken is of opinion ' that it is 
really predaceous, and freipients these substances in ordm- to find 
the larvae that are developing in them. It so, Seenojauns is uselu 
in a small way by destroying “ moth,” etc. The larva is a litt )■ 
slender, cylindrical, hard, pale worm of nineteen segments, witli a 
small brown head placed like a hook at one extremity of the hot } 
and with two short, divergent proce.sses at the other extreniit' , 
almost exactly like the larva of Therera. Full references to the 
literature about this Insect are given by Osten Haeken. 

Fam. 19. Nemestrinidae.— These Insects appear to be allic 
to the Bombyliidae. They are of medium size, often gnlose, am 
1 Ent. Mag. xxiii. 1886, p. 51. 



Fig. 231 . — Therera [Pftilo- 
cephala) conjinis. A, 
Pupa ; B, larva. Euro[K*. 
(After Perris. ) 
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s'u,n‘ti}nrs v'ith errcssi rrJy long jyroho.'iri.^ ; fnifninar sJnni, 'iritJi, a. 
sitiiftlc til u'd joint, and a jot nted , .dr ndrr, icnn i not ajiprndagr ; the 
fihifte hare no .yaim, the rtnjnnlinni /,s‘ jad ritJ ns-l Hr. The wing- 

nrrnn'atio/i is prrhaps the most romplrr fointd in 1>i}drra, tin re 
Iff i fit/ nninrroifs crlts at the hp, atmnst (fftrr the fasJnon. of 
Xmroptrra. With this family we eomiiu'iu'e the aerial forms 
eomp(^siiig the Tromoptera of Osteii Saekeii. NiMiiestrinidac* is a 
small family of about 100 sjun-ies, Out wididy distrihujiul. 
Mr<fistorJiy nrhns tongirostris is about two-thirds of an ineh long, 
l)ut has a ])rol)oseis at least tour lim(‘s as long as itsidf lu 
Soutli Africa it may he seen endea\<mriug to t'xtiact, witli this 
piohoscis, the honey from tlie flower of a, (ihaiiolns that has a 
p(*rianth just as long as its own I’ostrum : as it attem])ts to do this 
when it is hovering on tlic^ wing, and as tlu^ ])rohoscis is, unlike 
that of the llomliylii, tix(‘d, the lns(‘et can only succeed hy con- 
tiolling its mov(‘ments with ])erlcct accuiacy ; h(Uic(‘ it has great 
dithculty in attaining its purpose, (‘specially wlicn there is much 
wind, when it fre(|uently strik(*s tlie (‘ailh iust(‘ad ol* tlu' llow(‘r. 
M. Westermann thinks^ tlie life ot tlu‘ ]us(‘ctand the a])p(‘aranc('- 
and duration of the ilower of the (tdalmlns art^ vciy clos(*ly con- 
U(‘('tcd. The life-history of Hi rinunrn ra ohsenra lias rcM-mitly h«‘en 
stmlied in Austria hy llandlirsch and ih'auer.” la‘ lai va, is jiar- 
asiti('> on the larva of a l^tmellicorn ])e(*th* {Ith h:i>t rogns sots/ Had is ) ; 
it is metapneustic, and the head is higlily niodilicd lor j)r(*dac(*ous 
purposes. Tlie young larva, apparently ditiers to a considerahU' 
‘‘Xteiit from the matured form. The most cui ious tact- is that the 
]>ar(*nt fly does not oviposit n(‘ar the Lauudicnni-lai va, hut places 
her eggs in the burrows of some wood-boring Insect in logr*^, tbi* 
larvae wdieii hatched come to the suitace of the log, liold them- 
-selves up on their hinder extremity Jind are carried away hy tin* 
wind ; in what manner they come into contact with tin*, l^nncllicoi n 
larva, which feeds in tui^is unknown. The pupa .is remarkable 
on account of the prominent, almost stalked stigmata, and 
fiointed divergent processes at the extremity ot tlu^ bod\. fids 
life-liistory is of much interest, as it foreshadows to some extent 
the complex parasitic life-histories of llomhyliidae. Ihe Nemes- 
trinidae are not represented in the British fauna. 

Fam. 20. Bombyliidae.— frequently fringed V'ith dov'v, 

^ Ami. Soc. cnt. France, ii. 1833, p. 492. 

® Wien. cnt. Zeii. ii. 1883, pp. H Jiad 24, pi. i- 
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or covered in hnnje imrt with hair. Leyv slender, claics small, 
%vithout distinct envpodmni, usucilly with only minnte 2^i^l'i'illi- 
Prohoscis very lony or moderate, antennae three-jo irited, terminal 
joint not distinctly divided, sovietim.es la/rge, sometimes hair-like. 
Tins is a very large family, iiicliuliiig 1500 species, ami is of 
great iiiiportaiice to ])()th naturalist ami economist. Two well- 
marked types, formerly treated as distinct families, are included in 
it — (1) the Boml)yliides with very long exserted rostrum, and 
humped tliorax ; and (2) Anthracides, with a short beak, and of 
more slender and graceful form. None of these Hies are Idood- 
suckers, they frequent dowers only, and use their long rostrums in 
a liarmless manner. The members of both of these groups usually 
have the wings ornamented with a pattern, which in Anthnav 
is fretpieutly very remarkable ; in both, the clothing of the body 
is fre(piently variegated. Their powers of Hight are very great, 
aaid the Iiovering Bomhylius of early spring is endowed with an 
unsurpassed capacity for movement, remaining perfectly still on 
the wing, and darting off with lightning rapidity ; A nthrax is 
also most rapid on the wing. In Britain we have but few 
species of Buml)yliidae, Imt in warm and dry climates they are 
very numerous. The life-history of these Insects was till recently 



Fio. 232. — Argyromoeha trifascAata, A, 
Young larva; B, aduit larva; C, 
pupa. France. (After Fabre. ) 
A, Greatly, B, C, slightly magnified. 


unknown, l)ut that of Aryyro- 
moeha {Aiithvax) trifasciata has 
been described by tlie French 
naturalist, Fabre, who ascertained 
that the species is parasitic on the 
Mason-bee, Chalicodoma muraria, 
that forms nests of solid mas- 
onry. He endeavoured to dis- 
cover the egg, but failed ; the 
parent -dy oviposits, it appears, 
by merely dropping a minute 
egg while dying over the surface 
of the mass of masonry by which 
the grubs of the Chalicodoma are 
protected. From this egg there 
is liatched a minute delicate ver- 
miform larva (Fig. 232, A). In 


order to obtain its food, it is necessary for this feeble creature to 


penetrate the masonry ; apparently a hopeless task, the animal 
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being seareely a twentieth of an ineli long and very slend(‘r ; it 
is, however, provided with a detlexed horny liead, armed in front 
with some stilf bristles, while on the under surfaee of the body 
there are four pairs of elongate setae serving as organs of loeo- 
motion ; thus endowed, the frail ereature hunts a]»out the sur- 
face of tlie masonry, seeking t(> find an entrance ; fre([uently it 
is a long time before it is successful ; but thougli it lias never 
taken any food it is possessed of great powius of endurance. 
Usually, after being disclosed from tlie egg, it remains about 
fifteen days without stirring; and even after it commences its 
attempts to enter the nest it is still capable of a long life without 
tidving any food. Possibly its organisation will not permit it to 
feed (supposing any food were olitainalile by it) without its 
growing somewhat thereafter, and if so, its Vhance of obtaining 
entrance through the masonry would be diminished. Abstention, 
it would appear, is the best policy, whether inevitidde or not; 
so the starving little larva continues its endeavours to find a 
chink of entrance to the food contained in the intmaor of tlui 
masonry. It has plenty of time for this, ])ecause it is better for 
it not to get into the cell of the bee until the grid) is (piite full 
grown, and is aliout to assume the pupal form, when it is ([uite 
incapable of self-defence. Finally, after greater or less diday, 
the persevering little larva succeeds in finding some tiny gap in 
the masonry through which it can force itself. M. Fal)re says 
that the root of a plant is not morii persistent in descending 
into the soil that is to support it than is this little Anthrax 
in insinuating itself through some crack that may admit it to its 
food. Having once effected an entrance the organisation that 
has enabled it to do so is useless ; this primary form of the larva 
has, in fact, as its sole object to enalile the creature to penetrate to 
its food. Having penetrated, it undergoes a complete change of 
form, and appears as a creature specially fitted for feeding on the 
(puescent larva of the bee without destroying it. To accomplish 
this reipiires an extreme delicacy of organisation and instinct ; 
to bite the prey would be to kill it, and it this were done, the 
Anthrax would, Fabre supposes, ensure its own death, for it 
cannot feed on the dead and putrefying grub ; accordingly, the 
part of its body that does (^uty as a mouth is merely a delicate 
Hucker which it applies to the skin of the Cludicodoina-gvwh \ 
^nd thus without inflicting any perceptible w’ound it sucks day 
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after day, changing its position frequently, until it has completely 
emptied the pupa of its contents, nothing being left but the skin. 
Altliougli this is accomplished without any wound being inflicted, 
so effectual is tlie process that all tlie Chalicodoma is gradually 
absorbed. The time requisite for completely emptying the victim 
is from twelve to fifteen days ; at the end of this time tlu^ 
^-iv/iZ/ vv/i^c-larva is full grown, and the question arises, liow is it to 
i‘scape from the cell of solid nutsonry in which it is imprisoned ? 
It entered tliis cell as a tiny, slender worm througli a minute 
orifice or crack, hut it has now much increased in size, and exit 
I'or a creature of its organisation is not possilde. hor some 
months it remains a (piiescent larva in the cell of the Cludi- 
codoma, hut in the spring of the succeeding year it undergoes 
another metamorphosis, and appears as a ])Upa provided with a 
formidable apparatus for lux^aking down the masonry by whicli 
it is imprisoned. The head is large and covered in front with 
six hard spines, to l>e used in striking and piiu’cing the niasonr}, 
while the other extremity of tlie liody bears some curious horns, 
the iniddhi segments being armed with rigid hairs directed back- 
wards, and thus facilitating movement in a forward direction and 
presenting slipping liackwards. The pupa is strongly curved, 
and fixes itself by tlie aid of the posterior spines ; then, unbend- 
ing itself, it strikes with the armour of the other extremity 
against the opposing wall, which is tliiis destroyed piecemeal 
until a gallery of exit is formed ; when this is completed the 
pupa-skill bursts ‘and the perfect fly emerges, leaving the 
pupa-case still fixed in the gallery. Thus this species appears 
in four consecutive forms — in addition to the egg — each of 
which is highly specialised for the purposes of existence in that 
stage. 

The habits of our British Bombylius major have been .partially 
observed by Dr. Chapman,^ and exhibit a close analogy with 
those of Anthrax trifasciata. The bee-larva that served as foo.d 
was in this case Andrena labialis, and the egg was deposited 
by the fly, when hovering, by jerking it against the bank in 
which the nest of the bee was placed. 

It has recently been discovered^ that the larvae of various 
species of Bombyliidae are of great service by devouring the 
eggs of locusts. Eiley found that the egg-cases of Caloptenus 
^ Ent. Mag. xiv. 1878, p. 196. 
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sjDrtus are emptied of their contents l)y the larvae of St/sfAyrkris 
orras and Ti'foditr^ inns. A similar ol)servation lias Ihhmi made 
in tlie Troad by Mr. ( 'alvert, wlio found that the Bomliyliid, 
< destroys large (piantities of tlie eggs of 

CaloptenuH italicm. Still more recently M. Kiinckel d’Herculais 
lias di.scov(‘red that the destructive 
locust Stauronotioi initrovraan^i is 
kept in check in Algeria in a 
similar manner, as many as <S0 
])er cent of the eggs of the locust 
being thus <U*stroy(‘d in certain 
localities. He observers that tlu^ 
larva of the fly, afttn* being full 
fed in the autumn, ])a,sses the 

winter in a state of lethargy 

he calls it “ln’])nody” — in the 
egg-case of tlie locust, and he 
further informs us that in the 
case oi Antlirax which 

devours tlie eggs of the large 
Onierode.^, the lethargy may .be prolougial for a ])(‘riod ol* three 
years. After the pupa is formed it works a way out of the case 
by means of its armature, and then again becomes for som(‘ days 
immobile before the perfect Hy appears. J^(‘pido])terous larvae 
are also attacked by Bombyliid flii'S. A species of /S^sZ/’eyn/.s* has 
been recorded as destroying tlu^ larva of lAinacodf,^. S(‘veral oi 
the Bombyliids of the genus just mentioned are remarkable for 
tlie great reseml dance they display to various IIymeno])tera, some 
of them being very slender fli(‘s, like tlu^ thin bodi(*d lossoria,! 
Hymenoptera. The difference lietween the pupa and imago in 
this case is very remarkalde (Fig. 2^’)o). 

Fam. 21. Acroceridae or Cyrtidae. — FAcs of the average size, 
<f pee aliar form, the sm(dl head eonsisting ahnoA entirely of the. 
^l/es, a7id bent dow7i 7 inder the humped thorax : wmys snudl, it at teres 
entirely concealed by the very large horizontal S(iua7nae ; anteimae 
eery diverse. The peculiar shape of these Hies is an exaggeration of 
that we have already noticed in Bomhylius. The mouth in Acro- 
ceridae is very variable ; there may lie a very long, slender proboscis 
(Acrocera), or the mouth-parts may be so atrophied that it is 
doubtful whether even an orifice exists (Ogcodes). There are but 



Fic. -S//str()//ifs rritilrh's, Soulli 

Africa. A, l‘n])a ; B, iiiiayo, a|i- 
pciKlages of tlic left .side- reitiovcMl. 
(After Westwood.) 
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ew species known, and all of them are 


in Britain we 


liave but two {Opcodes f/ihhosus, Acrocera glohulm). The genus 
FUrodontidy found in North America and Australia, an iiiHated 
l)ladder-like form witli a minute head, is 

# amongst the most extraordinary of all the 
forms of Diptera. The hal)its are very 
peculiar, the larvae, so far as known, all 
living as parasites within the l)odies of 
spiders or in tlieir egg-bags. It appears, 
however, that the ilies do not ovi])osit in 
aY)propriate places, l)ut place their eggs on 
Fig. 234.— stems of plants, and the young larvae have 
^ their way to the spiders. Brauer has 
described the larva of tlie Euro])ean Asfo- 
mellii lindeni^ which lives in the body of a spider, CUn'mi 
ariana ; it is amphipneustic and maggot-like, the head being 
extremely small. The larva leaves the body of the spider for 
pupation ; the pupa is much arched, and the head is destitute of 
the peculiar armature of the Bombyliidae, but has a serrate ridge 
on the thorax. Emerton found the larvae of an Acrocera in the 


webs of a common North American spider, Amaurohiiis sylvesfyris, 
they having eaten, it was supposed, the makers of the cobwel)s. 

Fam. 22. Lonchopteridae. — Snudl, slender flies, with 'pointed 
wings, short, porrect antennae, loith a simple, cire/ukir third joint, 
bearing a bristle ; empodkiin rerij small, pidvUli ahsent. — Only one 
genus of these little flies is known, but it is apparently widely 
distributed, and its members are common Insects. They have 
the appearance of Acalyptrate Muscidae, and the nervuration of 
the wing is somewhat similar, the nervures being simple and 
parallel, and the minute cross -nervures placed near the base. 
The systematic position is somewhat doubtful, and the meta- 
morphoses are but incompletely known, very little having been 
added to what was discovered by Sir John Lubbock in 18G2.1 
The larva lives on the earth under vegetable matter ; it is very 
transparent, amphipneustic, with a peculiar head, and with fringes 
on the margins. This larva changes to a semi-pupa or apterous 
maggot-like form, within the larval skin ; the true pupa was 


^ For figures, etc., cf. Westwood, Tr. ait. Sue. London, 1876, |). 507, pis. v. vi. 

Verh. Ges. Wien, xix. 1869, p. 737, pi. xiii. 

2 Tr. ent. Soc. London (3) i. 1862, p. 338, pi. xi. 
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not noticed by Lubbock, but Frauenfeld^ lias since observed it, 
though be only mentions that it possesses dillerentiated limbs 
and segments. The metamorphoses appear to l>e very peculiar. 
This tiy requires a thorough study. 

Fam. 23. Mydaidae. — Lm'ije of cl mujatr form ; the Inml 

femora loiief and, toothed, hene<(th ; the antennae knohhed at the tip, 
jerojeetiruf, rather long, the basal joint defnite, hut the dirisions 
if the snhse(iuent joints niore or less indisti}iet. Kmjmdinin small. 
Wings frefpuentlg heavily pigmented ; with a complex ‘nerrv ratian. 
These hue flies are exotic ; a few species occur in the Mediter- 
'raiiean region, even in the South of Europe; tlu^ chief genus, 
}Fydas, is South American, but most of the other genera are 
Australian or African. But little is known as to the life- 
histories. The larvae are thought to live in wood, and to prey 
on Coleopterous larvae. 

Fam. 24. Asilidae {Robber -jiies). — Mouth forming a short, 
'projert/ing horny beak, the palpi usu(diy only small ; the feet 
generally largely developed ; the el((ws large, fre(puently thick and 
blunt, the pul villi generally elongate, the cm podium a bristle; 
hid feres free; no squama. The Asilidae is one of the largest 
families of flies, and probably includes about flOOO di*scrib(Ml 
s])ecies: as will readily be believed, there is much variedy oi 
tbrm ; some are short and thick and extremely hairy, superficiMlly 
resembling hairy bees, but the majority are more or li‘ss ebmgatt*, 
the abdomen being specially long, and having eight segments 
conspicuously displayed. The antennae are vaiialfle, but an* 
tliree -jointed with a terminal ap])endage of diverse form and 
structure. They belong to the super-family Energojioda of Ostiui 
Sacken, but the association of Empidae and Dolichopidae with tliem 
does not seem to be very natural. In their perfect stnte thesi? 
flies are most voracious, their prey being Insects, which the}' 
seize alive and impale with the rostrum. They are amongst 
the most formidable of foes and fear nothing, wasps or other 
stinging Insects being attacked and mastered liy tlie stronger 
species without difficulty. Tliey have been observed to capture 
<3ven dragon-flies and tiger-beetles. As is the case with so many 
other Insects that prey on living Insects, the appetite in the 
Asilidae seems to be insatiable ; a single individual has been 
observed to kill eight moths in twenty minutes. They have 

i Kerh. Ges. Wien, xix. 1869, p. 941. 
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been said to suck blood from Vertebrates, but this appears to be 
erroneous. The metamorplioses of a few species have been ob- 
served. I’erris has called attention to the close alliance between 
tl>e larvae of Tabaniilae and of Asilidae,' and it seems at i>resent 
impos.sible to draw a line of distinction between tlie two. So 
far as is known, the larvae of Asilidae are terrestrial and 
predaceous, attacking more particularly the larvae of Coleoptera, 
into which tliey sometijnes bore; in L((phria there are numerous 
pseudo])ods, somewhat of the kind shown in Fig. 2:50, but less 
perfect and without liairs; the liead and Ijreathing organs appear 
to be very dilTerent. Awonling to Boling’s descriptions of tlie 
larvae of Adlus, the head in this case is more like that of tlie 
tigure, but there are no pseudopods. The flies of Asilidae and 
Tabanidae are so very distinct that tliese resemblances between 
their larvae are worthy of note. 

Fam. 25. Apioceridae. — jW>deratc, -sized Jhes marh'd inth hlarl: 
and white, with an. appearance like, that vf some MuseuUte and 
Asilidae,; with, clear wings, the reins not deeply eoloured ; a.ntennae 
short, with a, short, simple appendage ; no empodium. But little 
is known as to the flies of this family, of which only two genera, 
consisting of about a dozen species, are found in North America, 
(Jhili, and Australia. Osten Sacken is inclined to treat them 
as an aberrant division of Asilidae. Braiu-r looks on them as 
primitive or synthetic forms of much interest, and has briefly 
described a larva which he considers may be that of Aptocera, 
but this is doulitful; it is a twenty-segmented form, and may lie 
that of a Tliereva} 

Fam. 26. Empidae. — Sviadl or moderate-sized files of ohsenre 
colours, grey, rusty, or Uack, with small head, sorneivhat globular 
, in form, with three-jointed antennae, the terminal joint long and 
pointed; usually there is a long slender beak; the legs are elongate, 
freguently hairy ; the tarsi bear long pulvilli and a small em- 
' podium. The Empidae are an extensive family of flies, with 
predaceous habits, the rostrum being used by the female as 
an instrument for impaling and sucking other flies. They ait 
occasionally very numerous in individuals, especially in wooded 
districts. There is great variety; there are nearly 200 species 
in Britain. The forms placed in the sub-family Hybotinae aic 
curious slender little Insects, with very convex thorax ami 
' Ann. Soc. ent. France (4) -x. 1870, p. *221. SB. Ak. iricn, xci. ISS.o, p. 392- 




l;irge hind legs. In Jfemcrodroinia the front legs are raptorial, 
the femora being armed with s])iiies on whieh tlu‘ tibiae 
close so as to form a sort of trap. Many Empidae exc^eute 
aerial dances, and some of the species of the genus JlHard are 
notorious for carrying veils or nets in the form of silken webs 
more or less densely woven. This subject is comparatively new, 
the fact having been discovered by llaron Osten Sacken in 
1877/ and it is not at all clear what purpose these t>^‘<^‘^diar 
( onstructions serve ; it appears ])rohal)le that they are cai’ihnl 
hv means of the hind legs, and only by the males. Mik thiidvs 
that in H. mrtor the veil acts as a sort of parachute, a.nd is of 
use in carrying on the aerial performance, or eidiancing its 
elfect ; while in the case of other s])ecies, If. maanf and ][. infrr- 
stinctd, the object ap])ears to be the captuK^ or retention of prey, 
after the manner of spiders. I'lie source of the silk is not- 
known, and in fact all the details are insuiliciently ascertaiiuMl. 
The larvae of Empidae are described as cylindrical maggots, with 
very small head, and im])erfect ventral feet ; the stigmata ai(‘ 
aiuphipneustic, the thoracic pair being, however, exct.*ssiv(*ly 
small ; beneath the posterior pair there is nearly always a tooth- 
er spine-like prominence present. 

Fam. 27. Dolichopidae. — Gracrfvl Jllr^s of metaUie rolovr.^, 
of moderate or sinall size, and lontj leijs ; usualhj iritli bristles on the 
thorax and lefjs, the halter es exposed, sqiainafe 
being quite absent ; antennae of tiro short stout 
joints ( 0 / whieh the second is really hro, its 
dirision being more or less distinet), 'irith a 
thread-like or hair-like appendage, l^roboseis 
short, fleshy. Claws, imlvilU, and empodiuw 
small ; wings vAth a simple system of ner cures, 
those on the posterior part of the wing are but 
few^ there is no anterior basal eross-rein be- 
tireen the cliscal and second based cells, 'which 
theriforc 
very ex1 
have prc 

They are conspicuous on account of their 

golden, or golden-green colours, only a few being yellow or black, 

’ £nt. Mag. xiv. 1877, p. 226 ; for a discussion of the subject see Mik, Wien. 

Zeit. xiii. 1894, p. 273. 


riM • • 1 carvel, 

form but one cell. J nis is also a ^ 

tensive femily of Hies, of which we umhiguns. 

jbably about 200 species in l>ritain. pems.) 
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The males are remarkable for the curious special characters they 
possess oil the feet, antennae, face, or wings. These characters 
are not alike in any two species ; they are believed to he of the 
nature of ornaments, and according to Professor Aldrich and others 
are used as such in courtship.^ Tliis family of Hies approaches 
very (dosely to some of the Acalyptrate Muscidae in its cliar- 
acters. It is united hy Prauer with Empidae to form the tribe 
Orthogenya. Althougli the species are so numerous and 
abundant in Europe, little is known as to their metamor])hoses. 
Some of the larvae frequent trees, living untler the liark or in 
the overflowing sap, and are believed to be carnivorous ; they are 
amphipneustic ; a cocoon is formed, and the pupa is remark- 
able on account of the existence of two long horns, bearing tlu‘- 
spiracles, on the back of the thorax ; the seven pairs of abdominal 
spiracles being excessively minute.“ 

Series 3. Cyclorrhapha Aschiza 

Fam. 28. Phoridae. — Small Jlies, ivith very convex thorax, 
S)/(all head, very small two-Jointeel antennae, hearing a long seta; 
femora more or less hroad ; wings with two dark, thick, (ipjyroxi- 
mate veins, meeting on the front margin near its middle, and 
besides tit esc, three or four very fine veins, that run to the 'margins 
in a sub-parallel manner without forming any cells or forks. This 
obscure family of Hies is of small extent, but its memliers are ex- 
tremely common in Europe and Nortli 
America, where they often occur in 
numbers running on the windows of 
houses. It is one of the most isolated 
.ICc. ‘J36.-Whig of Trincum g^oups of Diptera, and great difference 

aterrirna, one of the Plior- of oiiinioii prevails as to its classifica- 

idae. Britaiu. . ,,,, . . • • v 

tion. Ihe wing-nervuration is peculiar 

(but varies somewhat in the species), the total absence of 

any cross -veins even on the basal part of the wing being 

remarkable. There are bristles on the head and thorax, but 

they are not arranged in a regular manner. The larvae 

live in a great variety of animal and vegetable decaying matter, 

^ Amcr. Natural, xxviii. 1894, p. 35. 

^ Perris, Ann. Sue. cut. France (4) x. 1870, p. 321, pi. 4 ; and Laboulbeiie, ep. 
cit. (5) iii. 1873, p. 50, pi. v. 
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and attack living Insects, and even snails, thougli probably 
only wlien these are in a sickly or diseased condition. The 
inetamorphoses of several species liave been described.^ The 
larvae are rather slender, but snb-conical in form, with eleven 
segments and a very small liead, amphipnenstic, the body l)ehind 
terminated by some pointed processes. The pupa is remarkable ; 
it is contained in a case formed by tlie contracted and hardened 
skin of the larva ; though it differs much in form from the 
larva the segmentation is distinct, and from the fourth segment 
there project two slender processes. These are breathing organs, 
attached to the prothorax of the imprisoiuMl pupa ; in what 
manner they effect a passage through the hardened larval skin 
is by no means clear. Perris supposes that holes for tliem 
])re-exist in the larval skin, and that the newly-formed pupa by 
restless movements succeeds in bringing the processes into such ii 
position that they can pass througli the holes. The dehiscence 


of the puparium seems to occur in 
a, somewhat irregular manner, as 
in Mic radon ; it is never Cyclor- 
rhaphous, and according to Perris 
is occasionally Orthorrhaphous ; 
])robably there is no ptilinum. 

The Insect recently described by 
Meiuert as Aenu/maiitts hlattoides '^ 
is so anomalous, and so little is 
known aliout it, that it cannot at 
present be classified. It is com- 
l)letely apterous ; the arrangement 
of the body-segments is unlike that 



Ficj. *237 . — AcnuimatiaH hhiftolfhr^. 
x27. Deiiiiiark. (After Mi* iiuMt.) 


of Diptera, but the antennae and 

mouth-parts are said to be like those of Phoridae. The Insect 
was found near Copenhagen under a stone in the runs of dorniica 
fmca, Meinert thinks it possilile that the discovery of th(i 
male may prove Aeniyrnatias to lie really allied to Phoridae, 
and Mik suggests that it may be the same as JHafyphora lyhhochi^ 
Verrall, known todie parasitic on ants. ])ahl recently described 
a wingless Dipteron, found living as a parasite on land-snails in 
the Bismarck archipelago, uAder the name of Fuliciphora lucifera, 


^ Perris, Ann, Soc. cnt. France (4) x. 18/0, p. «354. 
2 Ent. McddeUlser, ii. 1890, p. 213. 
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and Wandolleck has recently made for this and some allies the 
new family Stethopathidae. It seems doubtful whether tliese 
forms arc more than wingless Phoridae. 

Fam. 29. Platypezidae.- — Small Jlles, with im'vmt thn'c- 
jointed (uiknuae, first tiro Joints short, third loiu/er, v:ith (( 
ter)iiinal stda ; 'no hristlcs on the hack; hind legs of male, or of 
h(dh sexes, with peculiar, hroad, Jlat tarsi ; the middle tibiae hear 
spars; there is no empodium. Platypezidae is a small family 
of hit‘s, the classitieation of which has always been a matter of 
considera])le difficulty, and is still uncertain. The larvae are 
lu’oad and liat, fringed at the margin witli tweiity-six spines ; tliev 
live l)etween the laiiiellae of Agaric fungi. At pupation the form 
alters lait little ; the imago emerges by a horizontal cleft occurring 
at the margins of segments two and four.^ We have four genera- 
{ppetia, riidycnema, riatypeza, Calloniyut), and nearly a score of 
species of Idatypezidae in our Jlritish list, but very little seems to 
be known al)out them. Tliere is mucli difference in the eyes of 
the sexes, in some at any rate of tlie species, they being large and 
contiguous in the mahg but widely se])arated in the female. 

Fam. 30. Pipunculidae.^ — Small files, 'with eery short antennae 
hearing a long seta that is not terniinal ; head almost glohidar, 
formed, except a.t the hack, almost entirely by the large conjoined 
eyes; the head is only slightly smedler in the female, but in 
the 'nude the eyes are more approximate at the top. This is 



anotlier of tlie small fami- 
lies of flies, that seems dis- 
tinct from any other, though 
possessing no very im- 
portant characters. In man} 
of the Hies that have very 
large eyes, the head is 


Fig. 238. — Head of sp. A, Seen from either liatteiicd (t.C. COlll- 

in front ; B, side view, showing an antenna pi-essed from before back- 

niiignihed. Pyrenees. . . . 

wards, as in Tabanidae, 


Asilidae), or forced beneatli tlie humped thorax (as in Acro- 


ceridae), but neither of these conditions exists in Fipunc'idus ; 
in them the head extends far forwards, so that the area of the 


^ Frauenfeld, Verh. Ges. JVien, xx. p. 37, pi. iii. 

^ For monograph of Pipuiiculidae, .see Becker, Berlin, cut. Zeitschr. xlii. 1897. 
pp. 25-100. 
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eye compared with the size of the body is perhaps greater than 
in any other Diptera. The general form is soinewliat that of 
Anthrao), but the venation on the hind part of tlie wing is much 
less complex. There is a remarkable dilference between the facets 
on the front and the back of tliese great eyes. We have three 
genera and about a dozen species of Tipunculidae in Britain but 
apparently they are tar troni coininon Insects. What is known 
about the lifediistory is almost contined to an imperfect observa- 
tion by Bohemaii, who found the larva of P. fuscipra living after 
the manner of a Hymenopterous parasite in tlie laxly of a small 
Ilomopterous Insect.^ The pupa seems to be of th(‘ type of that 
of Syrphidae. 

Fam. 31. Conopidae. — Elegant Jties of vwclerate size, of rari 
colours, with abdomen slender at the base, at the tip strongly 
incurved and thicker; antennae inserted close together on a 
prominence, three -jointed, first joint sometimes very short. The 
upper smface of the body without bristles or with but few. There 
is a slender, elo7igate pt'i'oboscis, xvkich is retractile and usually 
invisible. This rather small family of Hies includes some of the 
most remarkable forms of Diptera; it includes two divisions, 
the Conopinae with long antennae terminated l)y a very minute 
pointed process, and Myopinae with shorter antennae bearing a 
hair that is not placed at the end of the third joint. The 
former are the more wasp-like and elegant ; the Myopinae being 
much more like ordinary Hies, though they fre(|uently have 
curious, inflated heads, with a white face. The- mode of life of 
tlie larva of Conops is peculiar, it being parasitic in the interior 
of Bonibus, or other Hymenoptera. They have been found to 
attack Bombas, Chalicodoma, Osniia, Vesjnr, Pompilus, and other 
Aculeates. Wil listen says that Orthoptera are also attacked. 

Conops has been seen to follow Bumble-bees and alight on them, 
and Williston says this act is accompanied liy oviposition, the 
larva that is hatched boring its way into the body of' the bee. 
Others have supposed that the Hies enter the bees’ nests and 
place their eggs in the larvae or pupae ; but this is uncertain, for 
Conops has never been reared from a bee-larva or pupa, though 
.It has frequently been procured from the imago: cases indeed 
having been recorded in whicti Conopis has emerged from the body 

^ Ofv. Ah. Fork. xi. 1854, p. 302, pi. v., since confirmed by others, see Giard, 
Ac. Sci. cix. 1889, pp. 79 and 708. 
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of a Bomhus several months after the latter had been killed and 
placed in an entomologist s collection. The larva is broad, and 
when full grown apparently occupies nearly all the space of 
the interior of the abdomen of the bee; it has very peculiar 
terminal stigmata. The pupa is formed in the larval skin, 
wliicli is gnnitly shortened and indurated for the purpose ; this 
instar bears, in addition to the posterior stigmata, a pair of 
slightly projecting, anterior stigmata. We have several spec*ies 
of Conopidae in llritain ; those belonging to tlie division 
Conopinae are all rare Insects, but the Myopinae are not so 
scarce ; these latter are believed to be of similar hal)its with 
the Conopinae, though remarkably little is known about tliem. 
This is anotlier of the numerous faniilies, the relations of which 
are still a subject for eliuddation. Brauer places the Conopidae in 
his section 8chizo]>hora away from Syrphidae, but we do not com- 
prehend on what grounds ; an inspection of the head shows that 
there is no frontal lunule as there is in Eumyiidae ; both Myopa and 
Comps agreeing fairly well with ByrpJms as to this. We therefore 
place the family in its old position noar By /pJi us till the relations 
with Acalypterate Muscidae shall be better estal;)lished. 

Fam. 32. Syrphidae (Hover -jHes). — Of moderate or rather 
large size, frequr/ntly spotted or hayided untk yellow, with a thick 
jieshy prohoscis capahle of being withdrawn into a cleft on the 
under side of the head; antennae not placed in definite cavities, 
three-jointed (^usmlly very short), and leaving a seta that is not 
terminal in jwsition, and ni((y he feathered. Bipiiama varudde, never 
entirely covering the halteres; the chief (third, to fifth) longitudim 
veins of the loings connected near their termination by cross-veivs 
and usually thus forming a sort of short margin jmrallel with the 
hind edge of the wing ; a more or less imperfect false nervure run- 
ning between the third and fourth longitudinal 7iervures ; no cm- 
podium and generally no distinct system of bristles on the bach of 
the body. The Syrphidae (Big. 212) form one of the largest aiul 
best known of all the families of flies ; they abound in our gardens 
where, in sunny weatlier, some species may be nearly always 
seen hovering over flowers, or beneath trees in places where the 
rays of the sun penetrate amidst the shade. There are two or. 
three thousand species known, so that of course much variety 
exists ; some are densely covered with hair (certain Volucella and 
others), many are of elegant form, and some bear a consider- 
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able resemblance to Hymenoptera of various groups. Tlie 
peculiar veining of the wings permits of their easy identification, 
the line of two nervules, approximately parallel witli the margin 
of the distal ])a,rt of the wing (Fig. 2 1 2, J )), and followed liy a, de(‘p 
liay, being eminently characteristic, though there are sonu^ exci*])- 
tions; there are a lew forms in which the antennae are exceptional 
in having a terminal pointed ])rocess. ddie jiroboscis, b(‘sid(\s 
the membranous and fleshy lips, consists of a series of poinhnl 
slender lancets, the use of which it is diiliiadt to comt)i'eb('nd, as 
the Insects are not known to pierce, eitluu* animals or vegetables, 
their food being chiefly pollen; homy is also doubtless taken 
by some species, but the ^'lancet -like organs apiunr (‘(jually 
ill -adapted for dealing with it. The lai*vae are singularly 
diversified; first, there are the eaters of Aphidae, or gri'en-fly; 
some of these may be generally found on our rosisbushes or on 
thistles, when they are much covered with Aphids ; tluy are soft, 
maggot-like creatures with a great capacity for changing their 
shape and with much power of movement, (‘specially of the 
anterior part of the body, which is stretched out and moved 
al)out to obtain and spe^ar their prey: some of thcan are very 
transparent, si) that the movements of the int(‘rnal organs and 
their vivid colours can inadily be setm : like so many other 
carnivorous Inscn^ts, their voracity appt3ars to be insatialik}. The 
larvae of many of the ordinary Hovt^r-flii's are of this kind. 
-Ei'istalis and its allies are totally different, they liv(i in water 
•saturated with filth, or with decaying vegetable matter (tluj 
writer has found many hundreds of the larvae of Myiairoiui. 
jlorr.it in a pool of water standing in a hollow beech-tr(‘e). These 
rat-tailed maggots are of great interest, but as th(‘y have been 
described in almost every work on entomology, and as Frofessijr 
^liall ^ has recently given an excellent account of their pecu- 
liarities, we need m^t now discuss them. Sonui of the* fh(is of 
the genus Einstalis are very like honey-bees, and app(*a,r in old 
tniies to have been confounded with them ; indeed, Osten Smdven 
thinks this resemblance gave rise to the Eugonia myth,” a 
faille of very ancient origin to the effect that Honey-bees could 
he procured from filth, or even putrefying carcases, by the aid of 
eertain proceedings that savoured slightly of witchcraft, and 
^^^ay therefore have increased the belief of the operator in the 

^ Natural History of Aquatic Insects^ 1895, p, 198. 
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possibility of n flipourable result. It was certaiiilj not bees tluit 
were produced from the curcuses, but Os ten Sacken suggests that 
Bristalis-fiies may have been bred therein. 

In the geims Volucella we meet with a third kind of Syrphid 
larva. These larvae are pallid, broad and fleshy, surrounded hy 
numerous angular, somewhat spinose, outgrowths of the body ; 
and liave behind a pair of combined stigmata, in the neigJibour- 
Iiooil of whicli the outgrowths are somewhat larger; these larvae 
live in the nests of Bees and Wasps, in which they are abundant. 
Some of the Volucella, like many other Syrphidae, bear a con- 
siderable resemblance to Bees or Wasps, and this has given rise to 
a modern fiible about them that appears to have no more legiti- 
mate basis of fact than the ancient Bees-born-of-carcases myth. 
It was formerly assumed that the Value ella AavYue lived on the 
larvae of the Bees, and that the parent flies were providentially 
endowed with a bee -like appearance that they might ol)taiu 
entrance into the Bees’ nests without being detected, and then 
carry out their nefarious intention of laying eggs that would 
hatch into larvae and subsec [iiently destroy the larvae of the Bec^s. 
Some hard-hearted critic remarked that it was easy to understand 
that providence should display so great a solicitude for the weltare 
of the Volucella, but that it was difficult to comprehend how it 
could be, at the same time, so totally indifferent to the welfare of 
the Bees. More recently the tale has been revived and cited as 
an instance of the value of deceptive resemblance resulting from 
the action of natural selection, without reference to providence. 
There are, however, no facts to support any theory on the subject. 
Very little indeed is actually known as to the habits of Voln- 
cella in either the larval or imaginal instars ; but the little that 
is known tends to the view that the presence of the Volucelld 
in the nests is advantageous to both Fly and Bee. Nicolas has 
seen Volucella zouaria enter the nest of a Wasp ; it settled at it 
little distance and walked in without any fuss being made. Erne 
has watched the Volucella-larwae in the nests, and he thinks tlmt 
they eat the waste or dejections of tlie larvae. The writer kept 
under observation VolucelladaxYae and portions of the cells <it 
Bo rnhus, containing some larvae and pupae of the Bees and some 
honey, but the fly-larvae did not during some weeks touch any 
the Bees or honey, and ultimately died, presumably of starvation. 
Subsequently, he experimented with Volucella-laiYae and a portion 
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of the comb of wasps containing pupae, and again found that the 
dies did not attack the Hynienoptera ; but on breaking a pupa 
of the Wasp in two, the dy-larvae attacked it immediately and 
eagerly ; so that the evidence goes to show that the Volncelld- 
larvae act as scavengers in the nests of tlie Hynienoptera. 
Kiinckel d’Herculais has published an elaborate work on tlie 
European VolvAiella; it is remarkable for the beauty of tlie 
plates illustrating the structure, anatomy and development, but 
throws little direct light oh the natural liistory of the Insects. 
V. homhylans, one of tlie most alumdant of our Hritish speci(‘s, 
appears in two forms, each of wliich lias a considerable resem- 
blance to a Bonihus, and it has been sujiposed that each of the 
two forms is specially connected with the l>ee it resembles, but 
there is no evidence to support this idea ; indeed, there is soint» 
little evidence to the contrary. The genus Mennhyn has larvae 
somewhat similar to those of VoluceUa, but they livii in 1 mil is 
of Narcissus; M. equestris has been the cause of much loss to tliii 
growers of Dutch bulbs ; this Fly is interesting on account of its 
great vatiation in colour ; it has been descrilied as a whole series 
of distinct species. 

The most remarkable of the numerous forms of Syrphid larvae 
are those of the genus Microdun (Fig. 239), which live in ants’ 
nests. They have no resemlilance to Insect -larvae, and when 
drst discovered were not only supposinl to be litth^ Molluscs, liut 
were actually described as such undtu' the generic names of 
Baruiula and Scutellujera. There is no appearance of sigmenta- 
tion of the body; the upper surface is covered by a sort of 
network formed by curved setae, which help to retain a coating 
of dirt ; there is no trace externally of any head, but on the 
under surface there is a minute fold in which such mouth-organs 
as may be present are probably concealed ; the sides of the body 
project so as to form a complex fringing arrangement ; the ter- 
minal stigmata are very distinct, the lateral processes connected 
with them (the Knospen ” of Dr. Meijere), are, however, very 
irregular and placed at some distance from the stigmatic scar, 
kupation occurs by the induration of the external covering and 
the growth from it, or rather through it, of two short horns in 
front. Inside this skin there is formed a soft pupa, of tlie kind 
usual in Cyclorrhaphous flies ; the dehiscence of the external 
covering is, however, of unusual nature, three little pieces being 
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separated from the anterior part of the upper surface, while the 
lower face remains intact. TIuj account of the pupation given 
hy Elditt^ is not complete: tlie two horns tliat project are, it 
would appear, not ])ortions of the larval skin, hut belong to 
the lieiid ot‘ the pupa, and according to Elditt ai*e used to ehect 
th(‘ dehiscence of the case for the escape of the tiy ; there does 
not ap])eH,r to l)e any head-vesicle. Nothing is known as to 
the details of the life of these anomalous larvae. M. Eoujade 
lias described two species found in France in the nests of the 
ant Lasias nujer.'^ The larva we figure was found by (Jolonel 
Yerbury in nests of an Jtta in l^ortugal, and an almost identical 



Fig. 230. — Larva of Mic7'odon Portugal. A, Dorsal view of tlie larva, x 4; 1, 
the stigniatic structure ; B, posterior view of stigiuatic structure ; C, a portion of 
the marginal fringe of the body. 

larva was recently found by Mr. Eudgett in Paraguay. The 
flies themselves are scarcti, Microflori miUahilis (formerly called 
M. (vpiformis) being one of the rarest of P>ritish Hies. They havt‘ 
the antennae longer than is usual in Syrphidae, and tint cross- 
veins at tlui outside of the wing are irregularly placed, so that 
the contour is very irregular: the resemblance to bees is veiv 
marked, and in some of the South American forms the hind legs 
are flattened and hairy like those of bees. The oviposition ol' 
Microdon has been observed by Yerhoeff f he noticed that the tl} 
was frequently driven away by the antvS — in this case, Formim 
miufuinea — but returned undiscouraged to its task. 

A brief resume of the diverse modes of life of Syrphid larA iiv 
fias been given by Perris,^ and he also gives some information ;is 
to the curious horns of the pupae,^but this latter point mrai^ 

^ Ent, Zeit. Stettin^ vi. 1845, j). 384, pi. i. 

- Ann. Soc, ent. France (6) iii. 1883, p. 23, pi. i. 

^ Ent. Nachr. xviii. 1892, p. 13. ^ Ann. Soc. ent. France (4) .x. 1870, p. 
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wants elucidation. Whether the Syrpliidae, or some of them, 
possess a ptilinum that lielps them to emerge from tlie ])upa is 
more than doubtful, tliougli its existence has beiei ailirnu‘d hy 
several authors of good repute.^ 

Series 4. Cyclorrhapha Schizophora 

Pam. 33. Muscidae acalyptratae. — This group of flies lias 
been the least studied of all tlie ])i])tera ; it is generally treated 
as composed of twenty or thirty dilferent families distinguished 


Fl(}. ‘210. — Dio pa is 
((piariis, Niitiil, 
A, The Hy ; B, ex- 
trcMiiiLy ot cephalic 
)»n)tiibcrancf, more 
iiiiigii i tied, (t, 
d'lu* eye ; A, tlni 
aiilciiiiii; C, mi<M](; 
of head, front 
view ; c, oe(dli. 


by very slight characters. It is, liowever, giuierall} admittiMl by 
systematists tliat these assemblages liave not tli(‘ value of th(‘ 
lamilies of the other divisions of Diptera, and some (iveii go so 
far as to say that they are altogether oidy equivalent to a single 
family. We do not therefore think it necess^iry to define each 
seriatim ; we shall merely mention theii’ names, and allude 
to certain points of interest connected with them. Taken collec- 
tively they may be defined as very small Jiies, vntlt Ihree-jointed 
antennae, {frequently lookiny as if only hco -jointed), heariny a 
dristle that is not terminally qd ace d ; frequently either destitute of 
squamae or having these imperfectly developed so as not to cover the 
halteres ; and possessing a comparatively simple system of nervura- 
l^on, the chief nervures hevhg nearly straight, so that consequently 
f'^w cells are formed. These characters will distinguish the group 
^ See on this difficult subject, Beclier, Wien. cut. Zeit. i. 1882, p. 49. 
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from all the other Diptera except from forms of Aschiza, and 
from certain Anthomyiidae, with both of which the Acalyptratae 
are really intimately connected. Considerable difference of 
(jpinion prevails as to the number of these divisions, but the 
families usually recognised are : — 


1. Doryceridae. 

2. Tctanoccridae. 

3. Scioinyzidae. 

4 Dio}»sidae. 

f), Celyplndae. 

^ ( Sepsidao 

’ (iiicl. Pioidiilidae. 
- f Chloropidau 
\( ^Oscinidae). 

8. TJlidiidae. 

9. Piatystoiiiidac. 

10. E[)liydridao.. 

11. Helomyzidae. 


12. Dryoinyzidae. 

1 3. Borboridae. 

14. Phycodroiiiidae. 

15. Thyreoplioridae. 

. ^ I i^catopha«^ida(*. 

’ ( ( — Scatoniyzidae). 
. „ j Oiioinyzidae 

tiiicl. OpomyzMae. 
^ ^ / Drosopliilidae ; 

‘ ‘ \incl. Asteidae. 

19. Psilidai*. 

i Taiiypezidae 
\{:zz M icropezidae). 


21. Trypetidae. 
j Saproniyzidae 
\iiicl. Loiichaeidae. 

23. Rliopalomeridae. 

24. Ortalidae. 

( Agromyzidae 

25. 4 iiud. Phytoniyzi- 
y dae. 

26. Milichiidae. 

27. Octhiphilidae. 

28. Heteronemidae. 

29. Cordyluridae. 


Brauer associates Conopidae with Acalyptrate Muscids, and 
calls the Crroup Holometopa ; applying the term Scliizometopa 
to the Calyptrate Muscidae. 

No generalisation can yet be made as to the larvae of tliesc; 
divisions, neither am any characters be pointed out by which 
they can be distinguished from the larvae of the following 
families. Ill their habits they have nothing specially distinctive, 
and may be said to resemble the Anthomyiidae, vegetalde 
matter being more used as food than animal ; many of them 
mine in the leaves or stems of plants ; in the genus Jhrycera the 
larva is aquatic, mining in the leaves of water-plants, and in 
Ephydridae several kinds of a(j[uatic larvae are found, some of 
which are said to resemble the rat-tailed larvae of Syrphidae ; 
certain of these larvae occur in prodigious quantities in lakes, 
and the Insects in some of their early stages serve the Mexicans 
as food, the eggs being called Ahuatle, the larvae Ihisci, the 
pupae Koo-chah-bee. Some of the larvae of the Sciomyzidae are 
also aquatic: that of Tetanocera fcrruyinea is said by Dufour to 
consist only of eight segments, and to be metapneustic ; Brauer 
considers the Acalyptrate larvae to be, however, in general, 
amphipneustic, like those of Calyptratae. The Chloropidae are 
a very important family owing to tlieir occasional excessive 
multiplication, and to their living on cereals and other grasses, 
various parts of which they attack, sometimes aiusing great losses 
to the agriculturist. The species of the genus Chlorojjs are 
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famous for tlie curious habit of entering human liabitations in 
great swarms: frequently many millions being found in a singh' 
apartment. Instances of this liahit liave Ihmmi recorded both in 
France and England, Cambridge being ])(‘rhaps the ])lace where the 
phenomenon is most persistently exliihited. In the year LSol an 
enormous swarm of C. Jineata was found in the Provost’s Lodge 
at King’s College and was recorded ]>y Leonard denyns; in 
1870 another swarm occurred in the sanies honst‘ if not in the 
same room.^ Of late years such swarms jjave occurred in certain 
a|)artnients in the Mustmms (whicli are not far fi’om King’s 
College), and always in the same aj)artments. No cliu^ whatevm* 
can he obtained as to their origin ; and the inanner in which 
these Hies are guided to a small iwvn. in 
numbers that must be seim to b(‘ Ixi- v / 

lieved, is ]nost mysterious. These swarms W 

always occur in the autumn, and it has 
bc(‘n suggested that the individuals ar(‘ ^ ^ 

seeking winter quarters. W 

Several mem])ers of the A(*aly])trata(‘ ® iA 

Jiave small wings or are wingless, as in \||l Mj 

sonuj of our species of Borhorii.'^. Tlie A 

I)io])sidae — none of which are Enrcqn^an ^ 

- -liave tlie sides of the head ])rodnced \ ^ 

into long horns, at the extremity of which / 

are placed the eyes and antennae; tlu‘S(5 / 

curiosities (Fig. 240) are apiiarently com- ^ 

moil in both Hindostan and Africa. In 

the horn(‘d Hies of the g(*nus Khii^hoinyitf , ^ ^ 6 

jiarts of the head are prolonged into D ^ f 

horns of very diverse forms according to 2i}.~~CeJ!/phus {ram- 

the species, l)ut bearing on the whole a rW.y 7 >^^)Hp. WestAiruin. 

great resemblance to miniature stag- above ; «, ‘sc^utellum ; h, 

.i,..,™. Ji genus {«„#«,;.,) «iii. • long 

neck, and with partially segmented a])pen- <iowiiwar(Js; «, Hcuteiium ; 
dages, instead of horns on the head, has abdomru!'*^ ’ 
been recently discovered by Dr. Arthur 

Willey in New Britain. Eijually remarkable are the species of 
Celyphus ; they do not lookMike Hies at all, owing to the scntellum 
being inflated and enlarged so as to cover all the posterior parts 
^ Loudon's Magazine, v. 1832, p. 302 ; P. cut. Soc. London, 1871, p. x. 


. 241. — Ceh/ithas {Para- 
mhjph uh) Hp. W’ est A 
A, The 11 y seen from 
,'ibove ; rt, s(;ntelluni ; />, 
base of win^ : B, protile, 
with tip of abdomen bent 
<lownwards; «, Hcutelluni ; 
h, b, wing ; c, part ol 
abdomen. 
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of tlio l)u(ly us in the Sciitellerid Heiiiipteru : the wings uiv 
(‘iitirely eoneeuletl, and tlie ahdoiiieii is reduced to a })late, with 
its orific(‘, l)eneath, not terminal; the surface of tlie body is 
higldy polisluul and destitute of bristles. Whether this is a. 
niiiiietic loini, occurring in association with similar -lookiiig 
Ihigs is not known. The North American gtuius Toxotrypand 
is furnished with a long OYi])ositor ; and in this and in the shape 
of tla^ l)()dy resem])les the parasitic llymenoptera. This genus 
was ])l<i('tMl by (Jerstaecker in Ortalidae, ])ut is considered by 
later writers to he a meml)er of the Trypetidae. This latter 
family is of consid(‘ra,])le extent, and is remarkalde amongst tlie 
Diphua for tin; way in which the wings of many of its members 
aie ornamented by an elaliorate system of spots or marks, vary- 
ing according to tlie species. 

Fam. 34. Anthomyiidae. — FI irs similar in appearance f.o 
the Iloase-jlij] the inain vein posterior to the middle of the n'iiuf 
(4^// lonyitad Inal) eontinued straiyht to the niaryi/i, not tanied 
'Upicards. Eyes of the male freipuently Ifcryc ((ltd eontifftantSy 
bristle of antenna either feathery or bare. This very large family 
of lli(‘s is one of the most ditlicult and unattractive of the Ordm'. 
Many of its members come closi‘. to the Acalyptrate Muscidae 
from which they are distinguished by the fact that a well- 
developed si|ua.ma covers the halteres ; others come cpiite. as 
close to the Tachinidae, Muscidae and Sarcophagidae, luit may 
readily be separated by the simple, not angulate, main vein 
of the wing. The larval habits are varied. Many attack 
vegetables, produce disintegration in them, thus facilitating d(‘- 
composition. Anthomyia brassieae is renowned amongst market 
gardeners on account of its destructive haliits. A, caitay on the 
,contrary, is beneficial by destroying the migratory Locust 
Eehistoeereet peretjrina ; and in North America, A, anyustifrons 
performs a similar oHice witli Caloptenus spretus. One or two 
species have been found living in birds; in one case on the head of 
a species of Spermoph ila, in another case on a tumour of the wing 
of a Woodpecker. Hylemyia striyosay a dung-frequenting species, 
has the ])eculiar habit of producing living larvae, one at a time ; 
these larvae are so large that it would be supposed they are full 
grown, but this is not the case, theykire really only in the first 
stage, an unusual amount of growth being accomplished in this 
stadium. SpiUnjaster aiKjelicaey on the other hand, according to 
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rortscliinsky, lays a small number of very largo oggs, and the n^snlt- 
irig larvae pass from the first to tlie third stage of develo])nu*nt, 
omitting the second stage*- that is usual in Kumyiid Muscidae/ 
Fam. 36. Tachinidae. — Flrd posfn '/or ('cIl oj icni(f ncui'ljf or 
quite closed. FqiKonne l((e(/e, coreri up the Ind teres: (luteuned oristo 
bare: ujiper surface of hod// usual!// hrisfl//. This is an enormous 
family of Hies, the larvae of which livi* ])arasitically in (H her living 
Insects, Jje})idopt(‘rous larvae hi'ing (‘specially hannt(‘d. Many 
have het‘n irared from the Insects in which they live*, hut lu‘y(*n(l 
thislitthi is known of the lif(‘-historit‘s,and still h^ssof tin* st ruetnre 
of the larvae of the Tachinidat*, although these Insects are* of the 
very first im])ortan(;e in the (‘coiKuny ot‘ Nature*. The^ eggs an* 
usually deposited by the parent-tlies near or on the* head etf the 


Fig. 212. sen'rariue. A, The perfect fly, x ^ ; B. tradical clumilu-r <>f :v silk- 

uonn, with body of a larva of Uijimyia jaojcrtiii;^ / front p;irt of tin* iii;ij:j<ol ; 
If, .stigiiiatic orifice of the maggot ; <•, .stigma of the silkw(jrm. (After Sasaki.) 

victim; Rile‘y sup])Ose*d that the* ily buzzes about the*, victim anel 
de])osits an egg with rapielity, but a cireiinistantial account gi\e*n 
by AVeeks disclejses ti very ditferent ])roe'ess : thee ily he* watehe*d 
sat on a leaf (piietly facing a caterpillar of JJatava, engage*el in 
leeding at a distance of rath(*r less than a epiarte*r of an inch. 
‘‘ Seizing a moment when the he*ael eif the) larva was likely 
to remain stationary, the fly stealthily anel rapidly be*nt her 
abdomen downward and extended from tlie last se*gme*nt what 
proved to be an ovipositor. This passed torward be*neath he*r 
body and between the le*gs until it })roje*eteel be‘yond anel nearly 
on a level with the head of the fly and came* in contact with the 
eye of the larva u])on whicli an egg was deposited,” making an 
addition to five already there. Upim/jia scricariae does great 

^ Baron von Osten Sacken infonns the writer tliat this Htatenient has since lieen 
withdrawn by Port.seliiii.sky a.s being errorieou.s. 

Ent. Amer. iii. 1887, p. 126. 
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hiirm in Japan by attacking the silkworm, and in the case of this 
fly the eggs are believed to be introduced into the victim by 
b(Miig laid oil mulberry leaves and swallowed with the food; 
several observers agree as to the eggs being laid on the leaves, but 
the fact that they are swallowed by the silkworm is not so certain. 
Sasaki has given an extremely interesting account of the develop- 
ment of this larva.^ According to him, the young larva, after 
liatching in the alimentary canal, liorcs through it, and enters a 
nerve-ganglion, feeding there for about a week, after which tlie 
necessity for air liecoming greater, as usual with larvae, the 
maggot leaves the nervous system and enters the tracheal system, 
])oring into a tube near a stigmatic orifice of the silkworm, where 
it forms a cliamber for itself by luting portions of tlie tissues and 
fastening tliem together with Siiliva. In this it completes its 



Fig. *243. — Diagrammatic section of silkworm to show the habits of Ugimyin. g, Young 
larva ; egg of Uyimyia in stomach of the silkworm ; r, larva in a nerve-ganglion ; 
d, larva entering a ganglion ; c, larva embe(hle(l in tracheal chamber, as shown in 
Fig. 242, B. (After Sasaki.) 

growtlt, feeding on the interior of the silkworm with its anterior 
part, and breathing througli the stigmatic orifice of its liost ; 
after this it makes its exit and buries itself deeply in the ground, 
where it pupates. Tlie work of rupturing tlie pupariiim by the 
use of the ptilinum is fully described by Sasaki, and also the fact 
that the tiy mounts to the surface of the earth by the aid of this same 
peculiar air-bladder, which is alternately contracted and distended. 
Five, or more, of the Ugimyia -maggots may be found in one 
caterpillar, but only one of them reaches maturity, and emerges 
from the body. The Tachinid flies appear to waste a large pro- 
portion of their eggs by injudicious oviposition ; but they make 
up for this by the wide circle of their victims, for a single species 
lias been known to infest Insects of two or three different Orders. 

The species of Miltogramma — of^ which there are many in 
Europe and two in England — live at the expense of Eossorial 
^ J. Coll. Japan^ i. 1886, pp. 1-46, plates i.-vi. 
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Hyiiienoptera by a curious sort of indirect parasitism. They are 
obscure little Hies, somewhat resembling tlie common Hoiisc-lly, 
but they are adepts on the wing and have the art of ovipositing 
with extreme rapidity ; they follow a nymenopteron as it is carry- 
ing the prey to the nest for its young. When the wasp alights 
on the ground at the entrance to the nest, thi^ MiJt^ujramiua 
swoops down and rapidly deposits one or more eggs on the ])rey 
the wasp designs as food for its own young. Afterwards tlie larvat*, 
ot the fly eat up the food, and in consecpience of the greater 
rapidity ol their growth, the yenng of tlie Hyimuiopteron ]K‘rish(*s. 
Some of tliem are said to deposit living larvae, not eggs. Fabre 
has drawn a very interesting picture of the rt‘lations that exist 
lietween a species ot Miltotjnt ninui and a Kossorial Wasp of tlu* 
genus Bemhex} We may remind the iY*ad(‘r that this Hyimmop- 
teron has not the art of stinging its victims so as to kee]) them 
alive, and that it accordingly feeds its yeung by ndurning to 
the nest at proper intervals with a fresh sup])ly of food, instead 
of provisioning the nest once and for all and tlaui closing it. 
This Jfynienopteron has a habit of catching the larg(‘st and 
most active flies — especially Talianidai* — for tlu‘ biuietit of its 
young, and it would therefore be sujjixised that it would ])e safe 
from the parasitism of a small and feeble Hy. On the- contrary, 
the Miltocji'd m)iia adapts its tactics to the sp(‘cial case, and is in 
fact aided in doing so by the wasj) itself. As if knowing that the 
wasp will return to the carefully-closed nest, the MUUKfra m nut 
waits near it, and quietly selects the favourable moment, when 
the wasp is turning round to ent(*r the nest backwards, and 
deposits eggs on the prey. It appears 1‘rom Fahre’s account that 
the Bemhex is well aware of the presence of tlie fly, and would 
seem to entertain a great dread of it, as if conscious that it is a 
tormidable enemy ; nevertheless the wasp never attacks the 
little fly, but allows it sooner or later to Jiccomplish its purpose, 
and will, it appears, even continue to feed tie* tly-larvae, though 
they are the certain destroyers of its own young, tlius re])eat- 
ing the relations between cuckoo and sparrow. Most of us 
think the wasp stupid, and And its relations to the fly incredible 
or contemptible. Fabre takes a contrary view, and looks on it 
as a superior Uncle Toby. • We sympathise with the charming 
French naturalist, witliout forming an opinion. 

‘ Souvenirs entoinoluyviueSj 1879, pp. 246*254. 
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Doubtless there are many other interesting features to be found 
ill tlie lile-liistories of Tachinidae, for in numbers they are legion. 
It is proliable that we iiiay liave 200 species in Britaiig ami in 
other pirts of the world they are even more abundant, about 
1000 species being known in North America^ The family 
Actiidae is at pr(*sent somewhat doubtful. According to Karscliy 
it is a sul)-faniily of Tacliinidae ; but the fourth longitudinal 
vein, it appi^ars, is straight. 

Fam. 36. Dexiidae. — 77/ ^se Inserts are (listing ui shed from 
'!(((']/, inidae hy the hristle oj the antennae heing jynheseent, (did 
the legs nsu/dly longer. The larvae, so far as known, are found 
in various Insects, especially in Coleoptera, and have also been 
found in snails. There are eleven llritish genera, and about a 
scorii of species. 

Fam. 37. Sarcophagidae. — Distinguished from Musiddae 
and T(ieli inidae hy little more than that the bristle of the 
a nfennae is feathery at the base hut hair-like and rery fine at 
the tijK — Sed'cojdiaga carnaria is oiu? of the eominoiiest llritish 
Insects; it is like the lUow-tly, though rather longer, con- 
spicuously grey and black, with the tliorax distinctly striped, 
and the pulvilli vmy conspicuous in the live lly. dynoinyia 
inortuoruni is a bright blui‘. Hy ratluu* larger than the Hlow-tly, 
of which it is a competitor ; but in tins country an unsuceessfid 
one. The larvae of the two Insects are found together, and are 
said to 1)0 quite indistinguishable. Cynomyia is said to lay only 
about half tlie number of eggs that the Blow-liy does, l)ut it 
appears earlier in the year, and to this is attributed the fact 
that it is not altogether crowded out of existence hy the more 
prolific Calliphora. The species of Sarcophagidae are usuall}' 
viviparous, a,nd one of them, Sarcoph/ila magnifea (vadilfahrti), 
has the habit of occasionally depositing its progeny in the 
nostrils of mammals, and even of human beings, causing horrilile 
sulferings and occasionally death : it is said to be not uncommon 
in Europe, but does not occur in Britain. The genus Sarcojdiaga 
is numerous in species, and many of them are beneficial. Sir 
Sidney Saunders found in the Troad that Locusts were destroyed 
by the larvae of a Sarcopluuja living in their bodies ; and 

I 

^ A list oi’ the Iiiseets known to be attacked by Dipterous parasites has been 
given by Brauer and Bergenstainni, Denk. xlk. JVleUy Ixi. 1805. 

2 Berlin, ent. Zeit. xxx. 1886, p. 135. 
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Klinckel has recently ohserved that in Ivigeria sc'veral s])(‘('ies 
of this genus attack Locusts aiul destroy large ([uantitits hy 
depositing living larvae in tlie ()rtlio))tera. In North America 
tile Army-worm is decimated hy species of ^tirrophiujiK 

Many of these Insects, when food is sear(‘(‘, eat tlu'ir own 
species with eagerness, and it s(‘ems prohahle that this hahit is 
heneticial to the species. Tlie panait-fly in such eases usually 
deposits more eggs than there is food for, thus ensuring that 
every portion of the food will he raj)i(lly consumed, aft(‘r which 
the partially-grown larvae compl(‘te thiur dev(‘lopmt*nt hy the 
aid of cannilialism. It is thus eiisuivd that th(‘ food will luist* 
up as many individuals as possible. 

Fam. 38. Muscidae.— of (ditninKc frof/irrrd. This 
family contains many of the most ahumlaut- Hies, inelmliug tlu' 
llouse-liy, lUue-hottles or r>low-tli(‘s, ( hiMai -bott les, and ot her 
forms which, though very common, aiu ])(‘rha]>s not (hs- 
eriminated from one another by thos(‘ who aiv not entomologists. 
The larvae live on carrion and decaying or (‘xeimuent itious 
matters. The common Ilouse-tly, J/c.sv;c (/o/nrs/lctf, runs through 
its life-history in a, very short tinu‘. It lays about 1 fd) very small 
eggs on dung or any kind of soft damp tilth ; the larva«‘, hatch 
in a day or two and f(‘ed on the refuse;; they may hi; full-giown 
in live or six days, and, then pu]>ating, may in anotlnu’ week emerge* 
as perfect Hies. Hence it is no wond(*r that they increase to 
enormous numbers in favourable climates. They are; timught te) 
pass the winter chieHy in the* ]m])al state*. The* He)use*-ily is 
now very wielely elistribute*el ove*r the weerld ; it se)me*time*s ex-eurs 
in large numbers away fremi the dwellings e)f man. Of Lleew- 
liies there are two commem species in this countiy, Colhjthora 
enjtltrocepliala and C. vom/Uorl<i. The Oree*n-l)e)ttle* llie*s, of which 
the*re are several species, liedonging to the genus Lucilui, have; the* 
same habits as Blejw-Hies, though the*y elo not cemimonly ente*r 
houses. The larvae are seiid to be indistinguishalde frejiu those ot 
Callipkora. 

The larvae of Eumyiid Muscielae are, when first hatched, 
metapneustic, but subseepiently an anterior pair of stigmata 
appears, so that the larva l>eceuiies amphipneustic. The;y 
usually go through three 'Stages, elistinguished by the condition 
of the posterior stigmata. In the early instar these have* a 
single heart-shaped fissure, in the second stage two fissures exist, 
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while in the third instar there is a greater diversity in the 
condition of the breathing apertures. 

The various forms of Muscidae sliow considerable distinctions 
in the details of their natural history, and tliese in certain species 
vary according to tlie loaility. This subject has been chiefly 
studi(‘d by Portschinsky, a Eussian naturalist, and a very interest- 
ing suminary of his results has been given by Osten Sacken/ 
to wliich the student interested in the subject will do well 
to refer. 

A few years ago a great deal of damage was caused in the 
Netherlands by Lucilia sericatfi, a (Ireen-bottle-fly, extremely 
similar to our common L. caesar, which deposited its eggs in 
great quantities on sheep amongst their wool. This epidemic 
was attril)uted to tlie importation of sheep from England ; but, 
according to Karsch, there is reason to suppose that the fly was 
really introduced from Southern Europe or Asia Minor.“ 

The larvae of species of tlie genus Lucilia sometimes attack 
mail and animals in South America, but fortunately not in this 
country. The larva of Lucilia (Compsomyia) viaccllaria is called 
the screw-worm, and is the best known of the forms that infest 
man, the larvae living in the nasal fossae and frontal sinuses, 
and causing great suffering. The fly is common in North 
America, but is said never to attack man farther north than 
in Kansas. A little fly (Stomoxys calcitmris), very like the 
common house-fly though rather more distinctly spotted with 
grey and black, and with a fine, hard, exserted proboscis, 
frequently enters our houses and inflicts a bite or prick on us. 
It is commonly mistaken for an ill-natured house-fly that has 
taken to biting. It is frequently a source of irritation to cattle. 
A closely allied fly, Jfaeniatobia serrata, is very injurious to cattle 
ill North America, but the same species causes no serious annoy- 
ance in England. We may mention that the various attacks of 
Dipterous larvae on man have received the general name 
myiasis.” 

The Tse-tse fly (Glossiua morsitans), another ally of Stomoxys, 
is not very dissimilar in size and shape to the blow -fly." 

^ Berlin, ent. ZeMschr. xxxi. 1887, p. 17. 

“Biol. Centralhl. vii. 1887, p. 521. t 

^ For an account of tlie habits of this fly, see Kirk, J. Linn. Soc. viii. 1865, pp. 
149-156 ; and for a bibliographic list, Wulp, Tijdschr. Ent. xxvii. 1884, p. xci. and 
pp. 143-140. 
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It bites mail and animals in South Ayriea, and it' it h.ive 

])reviously bitttui an animal 

, whose blood was charged with 

tlu‘ Hat‘mato/oa that V(‘ally eon- 
stitute the disivise called Xagana 
^ ^ (lly-dis(‘ast‘), it inoculates the 

i ‘^dmal with tin* dis- 

; i'ortunat«‘ly only sonn‘ 
S])ecies ar(‘ snsce)»tibh‘, and man 
^ amongst them. It has 

i I I recently Ik'cii shown by Surg(*on 

y lUuce ‘ that this lly multiplit‘s 

/ A \ ^*y ]>roducing, one at a time, a 

, , . fall-grown larva, which imme- 

Fi(i. *J44. — Tlie Tse-tse fly {(i/o.ssuia morsi- .. . 

fails). A, Thii fly with tliree divisions diatcly changes to a ])U[)a, as 
ot thf proho.seis projecting; B, adult memb(U’S (4’ the S(*ries 

larva ; C, pupa. . 

ruj)i}>ara. 1 lau’c' are already 
known other ]\Iuscid flies with peculiarities in tlaar modes of 
reproduction, so that it is far from impossibh^ that tin* various con- 
ditions between ordinary egg-laying and full-grown larva- or ])U])a- 
[uoduction may be found to exist. Altliough it has been su]»pnsed 
that the Tse-tse lly is a formidable o]>stacle to the occupation ot 
Africa by civilised men, there is reason to su])]>ose that this will 
not ultimately prove to be the case. It only jiroduces disiNisi* when 
this pre-exists in animals in tlie n(*iglibourhood ; only certain 
species are liable to it ; and there is some evidmici^ to the elfect 
that even these may in the course of a succession of generatimis 
l)ecome capable of resisting the disease inoculated l»y tla^ lly. As 
long ago as 1878 Dr. Drysdale suggested ' that this lly only ])ro- 
duces di.sease by inoculating a blood-parasite, and all the evideiua^ 
that has since been received tends to show^ that his idea is correct. 

Although the facts we have mentioned above would lead t(. 
the supposition that Muscidae are unmitigated nuisances, yet it 
is‘ probable that such an idea is the reverse ot the truth, and 
that on the whole their operations are beneficial. It would be 
difficult to overestimate their value as saiNcngers. And in 
.addition to this they destroy injurious creatures. Thus in 
Algeria Idia fasiyiata, a fly» like tlie House - fly, destroys the 

^ Preliuniiary Rtport on the Tse-tse ihj Disease., 1895. 

^ P. Liverpool Soc. xxxiii. 1878, p. 13, note. 
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dreaded iriigratoiy Locust Schistocerca 'peregrina in great quantities, 
by the larvae eating the eggs of the Locust. The female of this 
fly, in order to reach the desired food, penetrates from one to 
three indies below the surhice of the ground. 

Fam. 39. Oeatridae (Bot-jHes). — Rather large or very large 
flies, with extremely short aiitemiae, hearing a segmented arista, the 
front of the head prominent, the posterior part of the wings fre- 
quently rough, and with hut few veins : the mouth usually atrophied, 
the trophi being represented only hy tubercles ; lar vae living in Verte- 
brates, usually Mammals, though it is possible that a f civ occur in 
Birds and even in Reptiles. This is a family of small extent, l(‘ss 
than 100 species being known from all the world, yet it is of 
mucli interest on account of the habits of its members, which, 
though of large size, live entirely at the expense of living ATute- 
brates, to the viscera or other structures of which they have drdnite 
relations, varying according to the species. Some {Gastroph ilus,otv.) 
live in the alimentary canal; others {Tlypoderma, etc.) are encvstt*d 
in or und(‘r the skin; while others {Ocstrus,o\jO.) occupy the iesj)iv- 
atory passages. As many of them attack the animals used by man, 
and some of them do not spare man himself, they have attracted 
much attention, and there is an extensive literature connected 
with them ; nevertheless the life-histories are still very incom- 
pletely known. Indeed, tlie group is from all points of view a 
most dillicidt one, it being almost impossible to define the family 
owing to the great ditferences that exist in important points. 
Some think the himily will ultimately be ilismembered ; ami 
Girschner has recently proposed to treat it as a division of 
Tachinidae. The chief authority is Brauer, in whose writings 
the student will find nearly all that is known aliout Oestridae.^ 
Some of them exist in considerable numbers (it is believed that 
they are now not so common as formerly), and yet the flies art* 
but rarely met with, their habits being in many respects peculiar. 
Some of them, for purposes of repose, freipient the summits of 
mountains, or towers, or lofty trees. Some have great powers bf 
humming; none of them are known to bite their victims, iiuka'd 
the atrophied mouth of most of the Oestridae forbids such a pro- 
ceeding. Some deposit their eggs on the hairs of the beasts from 

( 

^ We may specially mention the monograph of Oestridae, published in lS6-'i l'> 
the K. k. Zool.’Bot. Gcs. Wien, and supplements in Wien. cut. Zeit. v. vi. 

1887 ; those include copious bibliographic lists. 
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which the larvae are to draw tlu‘ir iiutrinieiit, hut others place 
their larvae, already hatched, in the entrances of the nasal 
passages. Hiey do not leed on the blood or tissues of their 
victims, hut on the secretions, and these are generally altered or 
increased hy the irritation induced hy tlu; presence of tlie un- 
welcome guests. It would appear, on the whole, tliat their jm'sence 
is less injurious than would l)e expected, and as tliey always (|uit 
the bodies of their liosts tor the purposes of pupation, a natural 
end is })ut to their att^acks. AVe liave t(*n s)>ecies in Britain, the 
animals attacked being tlie ox, tlie hors(‘, tlu* ass, the shei‘]), and 
the red deer ; others occasionally occur in connexion with animals 



Kt(!. 245. — Ccphulomym maada/.a, a Bot-fly of the camel. Arahia. A, The fly with 
extended wings ; B, under aspect ol the liead : f/, antenna ; />, the ob.solcte inoutlj-parts, 

in menageries. The eggs of Gas/roplrt/ ffn r(pii are jtlaced l)y the 
lly, when on the wing, on the hair of liorses near tlie front parts 
ot tlie body, frequently near the knee, and, after hatching, tin* 
young larvae pass into the stomach of the horse either by lieing 
licked off, or by tlieir own locomotion ; in the stomach th(*y be- 
come hooked to the walls, and after being full grown pass out 
with the excreta: the Hots — as these larvae are called — are some- 
times very numerous in the stomach, for a lly will lay as many 
as four or five hundred eggs on a single hor.^^e : in the cas<; of 
weakly animals, perforation of the stomach has lieen known to 
occur in consequence of the habit of the Hot of ljurying itself to 
a greater or less extent in tile walls of the stomach. Hypode/nna 
and If. lineata attack the ox, and the larvae cause tumours 
’ll the skin along the middle jjart of the back. It was formerly 
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inferred from tills that the i\y places its eggs in this situation, 
and as the cattle are known to dread and Hee from tlie Hy, it 
was supposed to be on account of the pain inflicted when the egg 
wes thrust through the skin, llecent observations have shown 
that these views are erroneous, but much still remains to he ascer- 
tained. The details of oviposition are not yet fully known, 
hut it appears that the eggs are laid on the lower parts of the 
body, especially near the heels, and that they hatch very speedily.^ 
As the imago of' Hypodcrma appears for only a very short period in 
the summer, the time of the oviposition is certain. The iiewly- 
discdosed larva is consideraldy different from the more advanced 
instar found in the skin of the back ; moreover, a long period of 
many months intervenes between the hatching of the larva and 
its a])pearance in the part mentioned. Brauer has shown that 
when the grub is first found in that situation it is entirely sul)- 
cutaneous. Hence it would be inferred that tlie newly-hatched 
larva ])enetrated the skin probably near the spot it was deposited 
on, and passed a jieriod in subcutaneous wandering, on the whole 
going upwards till it arrived at the uppermost part : that after 
moulting, and in consecpience of greater need for air, it then 
pierced the skin, and brought its breathing organs into contact 
with the external air; that the irritation caused by the admission 
of air induced a purulent secretion, and caused the larva to ])(^ 
enclosed in a capsule. Dr. Cooper Curtice has however found, 
in tlie oesophagus of cattle, larvae that he considers to b(‘- ([uiti‘ 
the same as those known to be the young of Hyimlerma ; and 
if this prove to be correct, his inference that the young larvai‘ 
are licked up by the cattle and taken into the mouth becomes 
j)robable. The larva, according to this view, subsequently pierces 
the oesophagus and becomes subcutaneous by passing through th<‘ 
intervening tissues. The later history of the grub is briefly, that 
when full grown it somewhat enlarges the external orifice of its 
cyst, and by contractions and expansions of the body, passes to 
the surface, falls to the ground, buries itself and becomes a pupa. 
If Dr. Curtice be correct, there should, of course, be as man\ , 
if not more, larvae found in the oesophagus as in the back 
of the animal ; but, so far as is known, this is not the case, ami 
we shall not be surprised if the norhial course of development be 
found different from what Dr. Curtice supposes it to be. His 
^ Kiley, Insect Life, iv. 1892, p. 302. 
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oliservations relate to Hypodenna li/traftf. Our coiniuoii lliitinli 
Species is usually supposed to be ][. horis ; but from rtH'eiit ob- 
servations it seems probable that most of the “Ox-warbles" of this 
country are really due to the larvae of H. linatfa. 

The liistory of Oestrus avis, which attacks the sheep, is also 
incompletely known, but appears to be mucli simpler. Tliis lly 
is viviparous, and d(‘posits its youn^^ larvae at the, entrance of the 
nasal passages of the sheep, tlim*(‘by causing extnmu' annoyaiua^ 
lo the animal. The la.rva(‘ penetrati^ to tht‘ frontal sinust*s to 
eom])lete their growth. The duration of their liv(‘s is unknown, 
tor it is commonly the case tliat larvae of various sizes are found 
together. Ceplienouiyia ruJitKcrhis has recently Ikhui iound in 
Scotland. It attacks the lit‘d d(‘(‘r, and its lih‘-liistory is similar 
(o that of Oestrus oris, thougli tlie larvae apparently })refer to 
attain their full growth in thi' pharynx of the d(*er. 

In reference to the Oestridae that attack man, W(* may mendy 
memtion that tlie larva of the* Jlypodenno of the (»x is occasionally 
tbund in Europe infesting human Inungs, but only as an (‘xlremely 
rare and exceptional event; and that only those, (‘ugaged in 
atbmding on cattle are attacked; from which it is iiderred that 
the Hies are deceived by an odour emanating from the gai nuMits. 
In America numerous cases are known of Oestrid lai’vae lu*ing 
taken from the body of man, but information about, t hmn is very 
scanty. It appears, lioweyer, that ther(‘ arc* at least lour s]K‘eies, 
one of which, Derinatohia no, riot is, is known as a, lly as well as a 
larva. Whether any of these an* peculiar to man is uncertain.' 
There are siweral larvae of Muscidae that have* similar habits to the 
Oestridae; hence the statements that exist as to laivae Ixung lound 
in ])irds and reptiles cannot be considered to a])])ly to memlH‘rs of 
the latter family until the larvae have Ix'mi studi<;d by an exp(*rt. 

The family Ctenostylidae has lieen estai)lished by Bigot loi- a 
^^outh American Insect, of which only a single individual t*xists 
in collections. It is doubtful whether it can be referred to 
Oestridae.“ 

Series V. Pupipara 

Tlie four families included in this Series are, with the 
exception of the Hippobojcidae, very little known. Most of 

^ See Blanchard, Ann. So<\ cnt. France (7) ii. 1892, pp. 109, 1.^)4. 

“ See Bigot, Ann. Soc. ent. France (6) ii. 1882, ]>. 21, Brauef; Monograph. 1863, 
]'• -'‘I, and Wien. cnt. Zeit. vi. 1887, p. 75. 



diptera 


CHAP. 


Si8 


them live by sucking blood from Mammals and l»irds, and some- 
times they are wingless parasites. Ihe single member ot tlie 
family Braulidae lives on bees. The term Pupipara is eironeous, 
and it would be better to revert to Eeaumur’s prior appellation 
Nymphipara. Miiggenburg has suggested that the division is 
not a natural one, tlie points of resemblance that exist between 
its members l)eing probably the results of convergence. Kecenl 
discoveries as to the modes of bringing forth of Muscidae give 
additional force to this suggestion. A satisfactory dehnition ot 
the group in its preseiit extent seems impossible. 

Fam. 40. Hippoboscidae. — Wings very variaUe, sometimes 
^present and large, then v/itli 'ivaved surjace and thick nervures 
confined to the anterior and hasal ; sometimes mere strips, 
sometimes entirely ahsent. Pertain members ot this family are well 
known, the Forest-tly, or TIorse-tly, and the Sheep-tick belonging to 
it. The proboscis is of peculiar formation, and not like that of other 
Hies. Seen externally it consists of two elongate, closely adapted, 
hard flaps ; these are capable of diverging laterally to allow an innei* 
tube to l)e exserted from th(‘. head. The details and morphology 
of the structure have recently been discussed by Miiggenlmrg. ' 
Mehyphagus ovinus, commonly called the Sheep-tick, is lormed tor 
creeY)ing about on the skin ot the sheep beneath the wool, and 
may conse(piently be procured with ease at the period ot sheep- 
shearing : it has no reseml)lance to a fly, and it is ditticult h) 
persuade the uninitiated that it is such. Hippohosea equina (called 
in this country the Forest-fly, perhaps because it is better known 
in the New Forest than elsewhere), looks like a fly, but will be 
readily recognised by the two little cavities on the head, one 
close to each eye, in which tlie antennae are concealed, only the 
flue bristle projecting. Very little seems to be known as to 
the Natural History of this fly. TAqmpdena cervi lives on tlu^. 
lied deer ; the perfect Insect has apparently a long life, and both 
sexes may be found in a wingless state on the deer all through 
the winter. When first disclosed in the summer they are how- 
ever provided with wings, but when they have found a suitable 
host they bite off, or cast, the wdngs. The female, it appears, docs 
this more promptly than the male, so that it is difficult to get 
winged individuals of the former sex.^ Most of the known 

^ Arch. Naturgesch. Iviii. i.189‘2, pp. 287-322, pis. xv. xvi. 

^ Deutsche ent. Zcit. xxi. 1877, p. 297. 
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Hippoboscidae live 011 birds, and are iqiparently specially fend of 
tlie Swallow tribe. They are all winged, tliongb in some speci(‘s 
the wings are very small. The bird- 
infesting Hippoboseidae have been very 
little studieil, and will probably form a 
distinct family ; the antennae of Strn- 
opfcnjx hlrwmUnis are (piite dilfm'ent 
from those of Hipjwhosra. The dev(*l- 
opment is remarkable, and has lu*en 
studied by Leuckart ^ and by Tratt " in 
the case of MehypJtayHS orinas. Tin* 
ovaries are peculiarly formed, and pro- 
duce one large egg at a time ; this 
])asses into the dilated oviduct, and there 
goes through its full growth and a cer- 
tain amount of development ; it is tlien 
extruded, and undergoing little or no 
change of form liecomes extiuaially 
hardened by the excretion of chitin, 
passing thus into the condition of the 
Kumyiid pupa. Dufour thought tliat 
there is no larval stage in this lns(*ct, 
hut it is (piite clear from later resc^irches 
that he was wrong, and that a larval 
stage of a peculiar kind, but in some re- 
spects resembling that of the Eumyiid 
Aluscidae, occurs. The larva has no 
true head, but the anterior part of the 
body is invaginated, and the most 
anterior part again protrudes in the 

invagination, so that two little passages appear on section (hig. 
246 ) ; the upper one leads to the stomach, which is of very 
Jarge size. The tracheal system is peculiar ; it is metapneiistic, 
there being neither anterior nor lateral spiracles. Pratt says 
that there is at first a single pair of terminal spiracles, and sub- 
Hecpiently three pairs, hence he considers that the terminal part 
of tlie body corresponds to three segments. ' Ihis is however 
probably a mistaken view f it appears more probable that the so- 
called three pairs of stigmata really correspond with the complex 


.20). DiaKuininiatic scrtioii 
of tin* larva of Melopluitjiis 
oriutis. (Alter l*ratt. ) o, 
mouth ; A, suctorial })ouch ; 
(\ iinagiiiul <lisc for a»lult 
head ; if, ineso- and iiieta- 
notal discs, c, anterior trach- 
eal anastomosis ; j\ lirst 
muscular Ixdt ; //, transverse 
tracheal hramdi ; A, the dorsal 
tracheal tube ; /, sex -organ ; 
/•, Maliiighian tiihe ; /, ter- 
minal part of intestine ; ///, 
terminal chamln'r of trm heal 
tube ; V, stigniatic fossa ; o, 
terminal i)art of intestine ; 
ajius ; if, anal disc ; r, ventral 
tracheal tube ; .s, stomach ; 
t, nervous system ; v, discs 
for the three pairs of legs of 
the imago ; v, ventral poucli ; 
?/’, pharynx ; x, suctorial lip. 


^ Ahh, Ges, Uallc, iv. 1858, p. 145. * Arch. Xaturycsch. lix. i. 1803, p. 151. 
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condition of the stigmata in the later instars of certain otlier 
I )ipterous larvae. The J/<?/e^^//Yf// 70 S-larva is nourished l)y secre- 
tion from certain glands of tlie mother-lly ; this is swallowed 
and the stomach is greatly distended by tliis milky Hiiid. 
Ih‘obal)ly it was this condition that induced Dufour to suppose 
the larva to be only an embryo. 

Some of the Hippoboscidae that live on birds take to the 
wing with great readiness, and it is probable that these bird- 
])arasites will prove more numerous than is at present suspected. 

We may liere notice an animal recently descril)ed by Dr. 
Adcmsamer and called jUcodijderon} He treiits it as tlie female 
imago of a Ihipiparous Dipteron. It was found buried in tlie 
skin of the wing of a bat of the genus rhyllorhina , in the 
Dutch East Indies, only one individual lieing known. It is 
entirely uusegmented, and externally without head. If Dr. 
Adeusamer should prove to be correct in his surmise the creature 
can scarcely be inferioi* in interest to the Htrepsiptera. 

Pam. 41. Braulidae. — This consists only of a minute Insect 
that lives on bees. The antennae are somewliat like those of 

the slieep-tick, though 
they are not so com- 
|)letely coiiceahHl in 
the cavities in .vhich 
they are inserted. Ac- 
cording to Aliiggmi- 
burg“ a ptilinuin 
exists, and lie is also 
of opinion that al- 
though the ])arts of 
the mouth dilfervery 
much from those of 

Fig. 247. — Braula cueca. x-V-- (After Meinert.) 

Hi})poboscidae they 

are essentially similar. Lucas says that Bnmla specially affects 
the thorax of the bee : Miiggenburg, that it is fond of tlie 
(|ueen-bee because of the exposed membranes between the body- 
segments that exist in that sex. Whether this Insect is truly 
Pupiparous is unknown, though Poise states that a pupa is 
deposited in the cell of the bee by the side of the young larva of 



^ SB. Al\ Jricn. cv. 1896, Ahthcil, i. p. 400. 
- Arch. Natunjcs. Iviii. i. 1892, p. 287. 
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the bee, aiul appears as the perfect liiseet iii about tNveiity-oue 
(lays. :\rii(rireiiburg suggests that Jhuuda may 1 h‘ oviparous, as lie 
lias never touiul a larva in tlie alulonien. Packard says that on tlie 
day the larva liatches from the egg it sheds its skin and turns to an 
oval puparium of a dark brown cohun-. Tlie Insect is frtM|uently 
though inappropriately called bee-louse : notwithstanding its name 
it is not ((uite blind, though the (Wes ar(‘ verv im]K‘rfect, 

Fam. 42. Streblidae. — WuKinl ; n</ }t((lfrres ; the 

head sv/or//, narrow and free, Tli(‘s(* vtuy rare I)ij)tera are 
altogether problematic. According to Xolenati the larva(‘ live in 
hats’ excrement and the jxuiect Insects on the bats.' If the 
lornier statmuent be correct th(‘ Ins(‘cts can s(‘ar(*(‘ly ])rove to be* 
l*upi]>ara. The wing-nervuration is, in tlu' ligurcs of llu‘ 
Ihissiau author, (piite different from tliat of Jlip])obosci(la(‘. The 
Streblidae have l)t‘en associated by sona* (*ntomologists with 
Xycteribiidae, ami by Willistou with lIi)>)>ohosci(lae. 

Family 43. Nycteribiidae. — The species oi‘ this family ar(* 



Fiq. 248. — Xi/denhia sp. , from Xfnahdrjnjia Aden. A, ITj>|)er surface of 

female, witli head in tlie po^^ition of repose ; B, und«^r surface of male. x 


found on bats ; they are Apparently rare, and we have lieeii able 
to examine only one species. The form is very ])eculiar, the 
‘ Horae Soc. cnt. Ross. ii. 1863, p. 90. 
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IiisectH looking as if the upper were the under surface. 1 hey 
are wingless, with a. narrow head, which reposes on the hack oi the 
thorax." The prothorax appears to he seated on the dorsum of the 
mesothorax. According to Muggenhurg there is no trace of a 
ptilinum. A hrief note on the metamorphosis^ by llarou Osteii 
Sacken indicates tliat the mature larva differs from tliat of 



Melophagus in the arrangement of the stigmata ; they appear to 
he dorsiil instead of terminal. There are apparently no characters 
of sufficient importance to justify tlie association of these 
Insects with the other divisions of Pupipara ; the. sole ground 
for this connection being the supposed nature of the hfe-history 
of the larva. 

Sub-Order Aphaniptera or Siphonaptera (Fleasj 

Pam. Pulicidae. — Wingless, with the lody laterally compressed, 
so that the transverse diameter is small, the vertical one great. The 
head indistinctly separated from the body, small, with short thick 
antennae placed in depressions somewhAt behind and above the un- 
faeeted eyes. These are always minute, and sometimes wanting. 

^ Tr. cut, Soc. London, 1881, p. 360. 
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Fk;. 2jO. -IIi/sfr{r/ivpst//la inJpae. 

(AI Ut Kitseina. ) 


I'ailiiiii. 


We all know that tlie Flea is so Hat, or euiiipressed sideways, t luil it 
does not mind the most severe 
s(|ueeze. This condition is 
almost peculiar to it ; a great 
flattening of the body is com- 
mon in Insects — as is seen in 
anotlier annoying Insect, the 
bed-bug — but tlie compression, 
in the flea., is in the reverse 
direction. In other respects the 
external anatomy of the flea 
shows several peculiarities, the morjihologieal im])ort of which lias 
not yet been elucidabMl. Tlie lu‘ad is of \r\ \ 
peculiar sha])e, small, with the antennae placed 
in an unusual position ; llu* ely])eus is said to 
be entirely absent, tlit‘. front legs are artieulatcMl 
in such a manmu’ that lli(*v bava* a large* addi- 
tional basal ]>iee(‘ — eall(‘<l liy solium aiiatoiiiisls 
tlu‘, ischium — and in eoiis(Mjuem*e a]»pt‘ar to be 
])laced far forwards, looking as if tlu*y w(*re 
attached to the lH*ad ; the m(‘so- and ineda- 
thorax have certain iiajis that have been con- 
sidered to be hoinologues of wings; and the 
maxillary ])al])i an^ attaelual to the h(*ad in 
such a way that th(*y a})p(*ar to play tin*. i>art 
of the antennae of otlu'r Inserts (hig. 
and were actually consielei’eal to be the ante*nnae 
by Linnaeus, as well as othe'rs ; the* mouth- 
parts themselve*s are dilfereiitly constructed 

viipsylla ahikurt from tliosc of uiiv otlieu’ Ins(*e ts.^ The* iiiaxillae 
^"Mpaired - 

organ ; 

' but w’(*ll elevedoped, the t(jrme*r posses 

^ the 

P» T»'i1r»a ill'** vprv hiverH nnel of hicdil 

(After W'agner.) 



Fig. 251. — Mouth- 
parts of a tiea, 


prickh!g ^ organ'; labiuiu are coiisideurd to be. not only pre‘sent, 

Lp. labial palp; ^V(*ll eleveloped, the hji’iiie*!’ possessing palpi 

J/./' niaxUla! moderately well de*velejpeel, while the* labiul 

maxillary palp, p.jpg ^re veiw large and of highly pe*euliar 

^ ^ .1 1 • • 1 1 
form, being imperlectly transversely jointed 

and acting as sheaths ; the mandibles are pn*sent in the lorm ol 

^ The best general description of the external anatomy ol the flea is to be Ibund 
ill Tasclienberg, Die Fliihe, 1880. The morphology is better elucidated, though still 
incompletely, in Wagner’s valuable “ Aphanii>terologi.sche Studien, Horae Soc, ent, 
Iloss. xxiii. 1889, pp. 199-260, 5 plates, and op. cit. xxxi. 1897, pp. 555-594, 3 
plates. Cf. also N. C. Rotlischild, Xov. ZooL v. 1898, pp. 533-544, 3 plates. 
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H pair of (‘loiigato, slender organs, with serrated edges ; and there 
is an \in])aired, elongate pricking-organ, thought hj some to he a 
hypophaiyiix, and l)y otliers a Ial)rum. The antennae are oi’ 
iiniisual form, consisting of two basal joints, and, loosely con- 
luicted t!i(‘rewith, a terminal mass of diverse form and more or 
l(‘ss distinctly, though irregularly, segmented. The full number 
ol t(m stigmata exists, AVagner giving three thoracic, witli sc\cn 


abdominal, placed on segments 2-8 of the alxh'- 
rnen ; but Packard thinks tlie supposed nuda- 
thoiacic stigma is really tlie tirst abdominal. 
Fleas undergo a very complete metamorphosis ; 
the larvae are worndike, resembling those of 
Myeetophilid Diptera (Fig. 20 2). The egg Of 
the cat’s Hea is deposited among the fur of 
animal, l)ut (unlike the eggs of other piirasites) 
apparently is not lastened to the liair, for t\u) 
eggs fall freely to tlie ground from infested 
animals; tlie young larva when hatched bears 
on the head a curious structure for lireaking 
the egg-sliell. It has the mouth -parts of a 
mandibulate Insect and is peripneustic, liaving 
ten pairs of stigmata,. It subseijuently lu^comes 
of less elongate form. Flea-larvae are aldt^ to 
nourish themselves 011 alnuKst any kind of refust* 
animal matter, J^alioulbene having rean*d them 

ri(i. .ioz.— i.arvu Ot swcepings of apartments; they may 

Pule.!' srrrati ceps, ]>^'i'iiaps Sometimes lecd on blood ; at anv rat:^ 
tlic and tlie coliteiits of tlio alimentary canal appear red 
Kiiiickel.) tlirough the trans])arent integuments. AVhen 

, grown the larva makes a cocoon, and 

treipiently covers it with pieces of dust. Tlu^ perfect Ilea 
appears in a week or two thereafter; the pupa has the members 
tree. 1 lie food ot the larvae of lieas has been iniicli discussed 
and a variety of statements made on the subject. It has been 
stated that the mother-flea after being gorged with blood carries 
some of it to the young, but Kiinckel has shown that there is 
very little foundation for this tale. Enormous numbers of heas 



are sometimes found in uninhabited ap^ments to which animals 
have previously had access, and these fleas will attack in numbers 
and with great eagerness any unfortunate person who may enter 
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tlie apartment. The eat-hea can ])ass through its ^nnvtli and 
inetain^orplmsis with excessive rapidity, the entin* dt‘velo})inent of 
a gt'inn’ation in favourable conditions extendim;- hut little luwond 
a fortniglitd 

About a hundred kinds of ileas are known, all of wliicdi livt‘ 
on mammals or hiids. HyMvichop^jilla fitljutr (Fig. 20 0) is oiu‘ 
of the largest, it occurs on the i\Ioh‘. It was found by liitsema 
in the nests of Bomhus suhtrnut rn'u>i (and was described undtu 
the name of PhIcx ohtusircps). As thesis iu‘sts an* known to lx* 
harried by Voles, and as this flea has also been found on Field- 
mice, it is probable that the [larasiti's are carried to the iu*sts 
by tlie Voles. The species that chietly iidests man is 7V/r,/’ 
irrif(f/is, an Insect that is nearly cosmopolitan, thougli arid d(‘si*rt 
regions are a])parently unsuitabK* to it /^//<v‘ arium occurs on 
a great variety of birds. P. sr/'/ufflrr/is intests the dog and tlic 
cat, as well as a variety of other Alainmals. It is a (’ominon 
opinion that each species of iVIamnial has its own ])eculiai* jl(‘a, 
but tins is far from correct. Fl(*a.s ])ass readily IVom oia* s])eci(‘s 
of animal to another; the writer form(*rly ])oss(*ss(‘d a cat that 
was a most determined and successful hnnler of rabl^its, and sla* 
l‘r(‘(iucntly returned from her excursions swarming with ll»‘as that 
she had l)(‘come infested with wlien in tin* rabbits’ bun'ows ; hei‘ 
t*ars were on stnne occasions vt‘ry sore from tin* Ilea-bites. Smia* 
of the tieas of other animals undinibtedly bite* man. d’hen* 
appears, however, to be much dilference in the liability ol‘ dilferent 
individuals of our own species to tlie liites of lleas. Sa rr.ny.^ylhf 
]iendra)ifi differs in habits from oth(*r tieas, as tlie lemah* 
buries the anterior parts of her body in the llesh of man or 
otlier Vertebrates, and the abdomen then becomes enormously 
enlarged and distended and undergoes a series of changes that 
are of much interest.” While in this position the Insert dis- 
charges a number of eggs. This species nndti])lies suilicieiitly 
to become a serious pest in certain regions, the body of one*, man 
having been known to be atfording hospitality to 200 ol these* 
fleas. Sarcopsylla peiuirana is known as the Sand -flea, or 
chigger, and by numerous either names. Originally a nativr*. 
tropical America it has been carried to other parts of the wendel. 
Another BarcopsyUa^ S. ynUinavfa, attaches itself to the eyelids 

^ Howard, Hull. Deji. Ajric. Eni. N.S. Xo. 4, 1890. 

- Schinikewitsch, Zool. Anz. vii. 1881, p. 073. 
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of the domestic fowl in Ceylon, and an allied iovm, Eliynchopsylla 
'puleXy fastens itself to the eyelids and other pjirts of the body of 
birds and bats in South America. In Turkestan Vermipsylla 
alaknrt attacks cattle — ox, horse, ciimel, sheep — fastening itself to 
the body of the animal after the fashion of a tick. Eetaining 
this position all through the winter, it becomes distended some- 
wliat after the manner of the Sand-flea, though it never forms 
a spherical body. The parts of the mouth in this Insect (Fig. 251) 
are unusually long, correlative with the thickness of the skins of 
tlie animals on which it lives. (Irassi considers tliat the dog s 
flea, Falex serraticcpSy acts as the intermediate liost of Taenia. 

Great difiereiiee of opinion has for long prevailed as to 
whether fleas should be treated as a Sul)-Order of Diptera or as 
a se})arate Order of Insects. Wagner and Klinckel, who luive 
recently discussed the question, think tliey may pass as al)errant 
Diptera, while I^ickard,^ tlie last writer on the subject, prefers 
to consider them a separate Order more closely allied to Di})tera 
than to any other Insects. Although widely known as Aphan- 
iptera, several writers call them Siphonaptera, because Latreille 
])roposed that name for them some years before Kirby called 
them Aphan iptera. Meinert considers them a separate Order 
and calls it Suctoria, a most unfortunate name. 

Order VIII. Thysanoptera. 

Small Insects, ivith a palpiyeroits mouth 2^loced on the under side of 
the head and apposed to the sternum so as to be concealed. 
With four slender ivinys, frinyed with lony hairs on one or 
both margins, or with rudiments of wings, or entirely apterons. 
Tarsi of one or two joints, terminated by a vesicular structure. 
The young resemble the adult in genered form, but there is a 
'pujud stadium in which the Insect is (luiescent and takes no 
food. 

Tlie tiny Insects called Tlirips are extremely abundant ana 
may often be found in profusion in flowers. Their size is only 
from to J of an inch in length ; those of the latter magni- 
tude are in fact giant species, and so t. far as we know at present 
are found only in Australia (Fig. 253). As regards the extent 

^ P. Boston Soc. xxvi. 1894, pp. 312-355. 
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of the Order it \vould appear that Tliysanoptora arc inaij^nifieaut, 
as less than 150 species are known. Thrips have been, liow- 
ever, very much neglected by entomologists, so it will not be a 
matter for surprise if there should prove to be several thousand 
species. These Insects 
present several points 
of interest ; their 
mouth - organs are 
unirpie in structure ; 
besides this, they ex- 
hil)it so many points 
of dissimilarity from 
other Insects that it 
is impossible to treat 
them as subdivisions 
of any other Order. 

They have, however, 
been considered by 
some to be aberrant 
I’seudoneuroptera (cf. 

V.), while others 
have associated them 
with Hemiptera. Both 
Brauer and Backard 
have treated Thysa- 
iioptera as a separate 
Order, and there can 
he no doubt that this 20 X-J<lolofhrij>s Australia, 

is correct. Thystino- 

])tera have recently been monogra])htMl by 1 zel in a work that is, 
unfortunately for most of us, in the ]k.)lu*mian language.^ 

The antennae are never very long, and an* 6 to 9-jointed. 
The liead varies much, being sometimes elongate and tubular, 
hut sometimes short ; it has, however, always the })eculiarity that 
the antennae are placed quite on its iront ])art, and that the 
mouth appears to be absent, owing in its parts being thrust 
against the under side of the thorax and conceab*d. Their most 
remarkable peculiarity is tjiat some ot them are asymmetriciil : 
Uzel looks on the peculiar structure, the “ Mundstachel, w, m 

^ Monocjraphie der Ordnumj ThysampUra, Kcjuiggratz, 4to, 1895. 
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(Fig. 254) found on the left side of the body, as probably an enor- 
mous develo])Uient of the tipipharyiix, rrevious to the appearance 

of Uzel’s work, Garman had, however, 
correctly described the structure of the 
mouth he puts a different interpretation 
on the parts; he points out that tht‘ 
mandibles (j), so-called by Uzel, are at- 
tached to the maxillae, and he considers 
that they are really jointed, and that 
they are lobes thereof; while the jVlund- 
stachel or piercer is, lie considers, the 
left mandible; the corresponding struc- 
ture of the other side lieing nearly 
entirely absent, lie points out tluit 
the labrum and emlocranium are also 
asymmetrical. We think Garman’s 
view a reasonable one, and may re- 
mark that dissimilarity of the man- 
dibles of the two sides is usual in 
Insects, and that the mandibles may 

(After Uzel.) «, pollow for suckiug, as is shown l)V 
LaLruni ; ft, maxilla with its , it i m 

palp (r) ; ft/, terminal part of the larvae ot Hcinerobiides. J here 

vertex near attachment of Usually three ocelli, blit they are 
month -parts ; a, membraiu; . 

absent in the entirely apterous forms. 



y! V 


Fig. 254.— -Face (with base of 
the anteiiiiac) of Aeololhrlps 
faacuda. 


The wings 


appear to spring from 


between maxilla and mentuni ; 
f, mentiiiii ending in a point 

near f/, membrane of ^ ^ 

attachment of the labial palp the dorsal surfaco ot the body, not 

anterior pair is 

base of mandible ; /, chitin- always quite separated from the pos- 

teiw; the ^vings are ahvaye alender, 

and 0 , its connection with sometimes very sleiider ; in other rc- 
the forehead, r, r ; n, for- jii *1 ii -i. 

amen of muscle ; x' and /, sp^^^s they exhibit Considerable variety ; 

points of infolding of vertex ; sometimes the front pair are different 
w, a prolongation of the . , , . ^ „ , , 

geiia. lid colour and consistence ironi tiic 

other pair. The abdomen has ten seg- 
ments, the last of which is often tubular in form. Tlie peculiar 
vesicular structures by which the feet are terminated are, during 
movement, alternately distended and emptied, and have two hooks 
or claws on the sides. The stigmatsi are extremely peculiar, 
there being four pairs, the first being the ineso thoracic, 2nd 
^ Bull. Essex List. xxii. 1890, p. 24 ; also Amer. Natural, xxx. 1896, p. 591. 
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inetathoracic, old 011 the second alKloniinal st'j^onent, 4tli on the 
eiglith abdominal segment^ There are four i\Ial[)ighian tulies, 
and two or three pairs of salivary glaiids. The dorsal vi'ssel 
is said to be a short sack placed in tlie 7th and 8th abdominal 
segments. Tlie abdominal ganglia, of the vmitral chain are con- 
centrated in a single mass, placed in, or close to, the tliora\ ; th(‘ 
thorax has two other approximated ganglia, as well as an a,nterior 
one that appears to lie the infra-oeso])hag(*al. 

The metamorpliosis is also ])i‘cnliar; tin* larva does not dilfer 
greatly in ap])earance from the adult, and has similar mouth- 
organs and lood-liabits. The wings are d(‘velopt‘(l outside tlu' 
body at the sides, and a})p(‘ar liist, according to Ht‘(*ger, alf(*r 
tlie third moult. Tlie nymph-iamdition is like that ol‘ a ])n])a 
inasmuch as no nourishment is taken, and the ])arts of tin* Ixidy 
are enclosed in a skin : in some sjuries tliere is ])oW(‘r of movement 
to a slight degn'e, but other s])(*ci(‘s an* i\\\\{v. niotionh'ss. In 
some eases the body is entirely bright reil, though subsiaiuently 
there is no trace of this colour. Jordan distinguishes two 
nymphal periods, the first of which h(‘ calls the ])ronym]>hal ; in 
it the Insect ajipears to ]>e in a condition intermediate ))(‘l ween 
that of the larva and that of tlie true nyinjih ; tin* old eutieh^ 
])eing retained, though the hyjiodermis is (h*tached iVom it 
and forms a fresh cuticle Ixmeath it. This condit ion, as Jordan 
nanarks, seems parallel to that of the mah* ('occid, and a])- 
proaches closely to complete metamoiphosis ; indeed tin* only 
cliaracters liy wJiich the tw'o can be distinguisln*d a])|)(*ai‘ to 
he (1) that the young has not a special form; (2; that tlie 
wings are developed outside the body. 

Thrips take their food, it is l)<*lieved, in the same maniiei- 
as Aphidae, by suction ; but the details of tlie ])roc('Ss an^ not by 
any means certain, and examination of the stomach is said to have 
resulted in finding pollen therein. Walsh thought that Thy- 
^anoptera pierce and suck Aphidae. An elaliorate iinjuiry 
I'y Osliorn “ failed to elicit satisfactory confirmation oi A\'alslds 
hl(‘a, though liiley and Pergande su])port it to some extent ; 
<lsborn concludes that the ordinary food is not drawn directly 
. Irom sap, but consists of exudation or pollen, the tissues 

# 

^ Jordan in an intere.sting paper, Zeitschr. viss. ZooL xlvii. 1888, j>. 573, bay,s 
in the division “ Terebrantia ’ there are only three pairs of .stigmata, 

■ Insect J,i/c, i. 1888, p. 138. 

VOL. VI 2m 
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of tlie ])hint pierced only when a supply of food fir^in 

the usual 8oure(‘S falls short. Menibers of this family haw 
l)e(m reputed as l)(‘ing very injurious to cultivated plants, especially 
to cereals, and it is said .that as a result the harvests in Europe 
have he(ai seriously diminished. Several species may take pan 
in th(i attacks. These appear to 1)0 directed chieliy against 
the inilorescence. Lindeman thought that TAmdh r tps dcnticor ni.^ 

( r= Thripi^ srr<fJi7i(()y a.nd AiUkot/iHjfs aciihuda (— .PhloeollirijiH 
friniiciUartnH), were tlui most destructive species in an attack ol‘ 
Thi i])S on corn that he investigated in llussia,. Uzel suggests 
tliat injuries due to other causes are sometimes ascril)ed to Tlirips.^ 
In hot -houses these Insects are well known, and sometimes 
occasion considei’able damage to foliage. The (lermaii horti- 
culturalists call them black-hy, in distinction from Aphidae or 
green-fly. Some Thysa]iopt(U‘a live under bark, and even in 
fungi, and in Australia they form galls on the leaves of trees. 
This oljservation is -diu*. to Mr Froggatt, and is conlirmed by 
specimens he sent to the writer. Vesicular l)odies in the leav(‘S 
of Acacia salii/tia were tra.versed on one side l)y a longitudinal 
slit, and on a section being made, nothing but Thrips, in various 
stages of growth, was found inside them. A second kind of gall, 
forming masses of considerable size on the twigs of (Jail istcuum , 
is said by ]\Ir Froggatt to be*, also due to Thrips, as is a third 
kind on Bumiria spi/nosa. It is curious that Thrips’ galls have 
not been observed in other parts of the world. 

Thysano])tera are devoured ])y small bugs of the genus 
Tri/)hlcps, as well as by beetles; a small Acarid attacks them b}' 
fixing itstdf to the l)ody of the Thrips. Nematode worms and their 
eggs \vere found by Uzel in the body-cavity. He found no less 
than 200 Nematodes in one Thrips, and noticed that they had 
entirely destroyed the ovaries. Woodpeckers, according to him, 
tear off the bark of trees and eat the Thysanoptera that aic 
concealed thereunder, though one would have surmised that 
these minute Insects are too small to be game for such birds. 
They have, it appears, no special protection, except that one 
species (a larva of riiloeothrips sp.) is said to emit a protective 
fluid. 

Parthenogenesis seems to be frei^uent iunongst Thysanoptera. 

^ See Liiideinann, JBulL Soc. MoscoUf Ixii. 1886, No. 2, p. 296, and Uzel, Mon. 
1895, pp. 397, 398. 
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;in(i is found in concuiTonce. witli divc'rsity as to wiiipnl and wiiiLr- 
l(‘ss females of tlie same speeies, so as to have n'ivmi rise to llu' idea, 
ifiat the ])henomena in tiiis respeet ai‘(‘ ])arallel witli those tliat 
are more widely known as oeeurriniL^ in A]>hidai*. rmlia* certain 
circumstances few or no males an* jiroduced (one of tla^ cir- 
cumstances, according to Jordan, heing s(‘ason of the year\ and 
the females continue tlie sjx'eics ]>artlu‘nog(‘n(‘t i(‘ally. In otlu'r 
cases, though males are ])rodiic(‘tl they an* in vi*ry small numh(‘rs. 
Sonu* species of Tliysano])t(‘ra are never wingi'd ; in ot lu'rs tin* 
individuals are wing(*d or wingless aii'onling to sex. Ihit th(‘re 
an* other cast*s in which the tcmalt* is usually wingless, and 
is exceptionally winged. Tlu* wing(*d sj)tM'inn*ns in this casi* 
art*, it is thought, of s[)t‘cial ust* in disscminal ing the species. 
Jordan has suggest(*d that these* plienom»‘na may lx* of a 
n'gular nature, hut Uzel does not take this \ i(*w. Anothei' 
condition may he mc'iitioned, in which t he sjtecies is usually wing- 
l(‘ss, hut winged individuals of tin* niah* as well as of the* h'lnah? 
sex occasionally appear. .77//'//ys Hnl a])parently makes regular 
migrations, fet*ding at one time underground on the* roots 
of llax, and then changing to a life in tln^ o])en air on (»ther 
jJants. 

^(Ainierous forms of Thysanopteia, helonging to both (»i“ tin* 
great divisions of the ()rd(*r, have Immui found tossil in ihirope 
and Xorth America, but all are conlined to de])osits of the. Tertiary 
epoch. 

Of the l‘)5 species known to Uzel, 1 17 J»re Kuropi’an ; they 
are divided into two Suh-Orders, I, J’eri'hrantia, in which the 
leinales are provided with an external tooth<*d ovipositor, ol two 
valves; l!, Tulmlifera., in which there is no ovipositor, and the 
extremity of the body is tubular in both sexi'S. I’ln^ Ihitish 
s]H*cies are about 50 in number, and wi'i'e described by 
Haliday about 60 years ago ; ^ of late th(*y have been very 
little studied. 

The name Pliysopoda or rhysa})oda is used lor this Oialer, 
instead of Thysanoptera, by several naturalists. 

^ Ento'iiiolv(jical Magazine^ iii. 183G, p. 439, and iv. 1837, p. 144. 



CHAPTER YIII 

HEMIPTEHA — OK lUHIS 

Order IX. Hemiptera. 

MouUi ronsifitinf/ of a jtrohosris or viohile heak {usualbj concealed 
hi/ heiiti/ bent nndrr the hodf), appcarliKj as a tea nsverslij- 
jointed rail or (jrooved sheath, in 'n'hieJi arc enclosed haaj 
slender setae (like horse-hairs). Wiiajs {nearly alv'ays)fonr ; 
the (interior frei/nenily more horny Ilian the posterior pair, 
and foldiny Jlat on the hack, their apical ])ortions nsnally 
more membra nous than the base (TIeterupteia) ; or the Jour 
'icinys may eorer the abdomen in a rijoJ-like manner, and 
those of the anterior pair may not hare the basal and apical 
parts of dijferent eonsistenees (lionioptera) ; sometimes all 
four if the 'irinys are trans/iarcnt. The yonny resemhhs the 
adult in yeneral form ; the trinys are dereloped outside the 
body, by yroirth , at thp moults, if the sides of the hinder por- 
tions of the meso- and meta-notu m ; the metanotal prolonya- 
tions beiny more or less concealed by the mesonotal. 

The Ileiniptera or lUigs are ]>erliaps more widely known as 
Ehyneliota. Tii deciding wliether an Insect belongs to tliis 
Order the stndent will do well to examine in the first place 
the beak, treating the wings as subordinate in importance, their 
condition being much more variable than that of the beak. The 
above definition includes no reference to tlie degraded Anoplura 
or Lice. These are separately 'dealt with on p. 599; tliey are 
absolutely wingless, and have an unjointed proboscis not placed 
beneath the body, the greater part of it being usually withdrawn 
inside the body of the Insect. 

The Hemiptera are without exception sucking Insects, and 
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tin* nioutli-()rL,^aiis of the imlividual aro of one form throughout 
its life. Ill tliis latter faet, eoujded witli another, that the 
young are not delinitely dillerent in form from the adult, 
Mugs dilf(‘r ^videly from all otlu'r InstM*ts witli sueking-moutli. 
Tliey agrei* with the ()rtho])t(Ta in the fads tliat tla‘ moulh does 
not (*hang(‘ its structure during tli(‘ individual lif(‘, and thiit tin* 
ilovelopnient of the individual is uradual, its form, as a ruh‘, 
(‘hanging l)ut little. In n‘sj)eet of the strueturt'. of the mouth, 
t>rtho])tera and Uemijdera are tlu' most dilferent of all tlu‘ 
t trders. n(‘ne(\ Iliuuiptcra is n'ally the most isolated of all t h(‘ 
< )rd(*rs of Insects. We shall suhseijiamt ly see tliat, like ( )i’tho})tera, 


Fk;. Elf: f In', ns 

/n'li f t i (I ’i'uImI (» 
nii'IiU'). ('liin;i. A, 

Nyiiii'li : It, I .(sf i)|‘ 
;i)i!t‘ii(tr, A, «•! jkis- 
a i iiir ; r. m i- 

li r cs of slink- 
a II a s ; B, til a 
a<iilll hisrri. 


Altliough a V(‘ry 
incomjU(‘h('nsihle 
Sixty years ago 

Dufour pointed out that tlu^y W(*r(‘ tie* most n(‘gl(‘eted of all the, 
great Orders of Insects, and this is still true ; our acquaintance- 
with their life-histories and moiphology especially being very 
Jimited. 

There is probably no Order of Insects that is so directly ( on- 
nected with the welfare of the hmiian race as the Heinijitera. ; 
indeed, if anything were to exterminate the enemies of Ifemiptera, 
we ourselves should probably be starved in the ccnirse of a few 
months. The operations (?f lleini])tcra, however, to a large ex- 
tent escape oljservation, as their mouth-s<*tae make merely pricks 
that do not attract notice in plants ; heiu'c, it is jiroliable that 



the Order appeared in the Mala(‘ozoic ojxx h. 
extensive Order, H(‘mi])t(*ra. ha\’e f(U' sonu^ 
reason mwer )»een favourite obj(‘cts of study. 
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injuries rejilly clue to .IIejni[)ter;i are trecjueiitly attrilnited lo 
elhcu' causes. 

Ill the eourse of the following brief sketch of the anatomy 
and devc'lopnient of Heiniptera, wt' shall frccpiently liave to usc‘ 
thci terms I leteroptera and Homoptc'ra ; we may therefore' lime 
mention that thm-e are two great divisions of Hemiptera having 
])ut litl-le connection, and known l.iy tlie above names; the* 
meunhms of thc'se two Suli-Orders may in most case's be dis- 
tinguishe'd by the condition of the wings, as meiitiemed in the 
elefinitiecn at the eommene*ement e)f this chapter. 

External structure. — The memth-partsemnsist of an anterior 
or n])})er and a ])e)sterie)r or leever enwrapping jiart, and of tlic' 
eirgaais })roper, which a,r(‘ femr hair-like liodies, dilated at their 
liases anel resting on a ce)m[ile'x chitinous framework. The 
lowm’ part feirms by far the^ lai’ger iieirtiein eit the sheatli aiiel is eif 
very eliverse le'iigths, anel freim erne to rour-jeiintc'd : it is as it wen- 
an enwrapping organ, anel a. groeivc' may lie seen running along it , 
in aelditioii to the evielc'iit cross - se'gmentatiein. The npjic'r 
ceive'ring ]iart is muedi smaller, anel einly tills a, ga]) at the base* 
of the sheath ; it can re'aelily be' lifti'd sei as tei eliseleise the' setae ; 
tlie'se latter organs arc^ line', Ilexible, cleisely e.*onne‘cted, rods, four 
in numlii'r, tlieiugh ot’te'ii se'.eming te> lie einly three, eiwing tei the* 
intimates uniem eif tlie ceimpements e>f one of the twei pairs; at 
their base' tlie sc'tac'- beeeune broadm*, and are cleisely connecte'd 
with some of the', lexips of the ehitinous framework that is con- 
tained within the liead. Sometimes the setae are muc'li longer 
than the slu'atli ; thc'y are capable of ])rotrusion. Although 
varying consideralily in minor points, such as the le'iigths of the* 
sheath anel setae, and the number of cross-joints ol‘ the sheath, 
these structures are sei far as is kneiwn constant throughout the 
Order. There are no pal[ii, and the only additions exceptionally 
present are a pair of siiiall plates that in cc'rtain forms (aquatic 
family llelostomidae) lie on the front of the iireihoscis near the 
ti]i, ovc'rlapping, in fact, the last of the cross-articulations. 

Simple as is this system of trophi its morphology is uncertain, 
and has given rise to inuch dilference of interpretation. It may 
be granted that the two portions of the sheath are respectively 
upper lip, and labium; but as to the^ other parts wide dilference 
of opinion still prevails. On the whole the view most generally 
accepted, to the effect that the inner pair of the setae correspond 




ill H broad sense with maxillae of iiiaiidibiilalt' Instvts, and llu' 
outer jiair with inaiidibles, is prol>ably eurreel. ^NFcrznikow, who 
studied the embryology/ su|)])orls this vituv for Il(‘t(Mo})tera, 
but he says (/.e. p. 4Gl!), that in llomopttu'a the ])arts of (he 
eiiibryo eorrespoiiding with rudinuMitai v maxillae and niandibl(‘s 
disa])]H‘ar, and that the setae an; subse([iuMitly j>rodue(‘d fnmi 
])ec‘uliar s])e(*ial bodies that ar(‘ at lirsl <»t a la'tort -shaped form ; 
tin' iK'ek of tlie retort b('eomini^^ al'terwards more elon;^mt(‘, to form 
the seta; also that in the lh'lero]>terous nenus r/e/v/s tin' 
embryology in ^general resembles dial of Homo])tera, but the 

Ki(i. ‘2rai. Mouth - jtjirts of 
1 1 III i |)t (‘ ni. (A ft i‘ r 
\\(Mi(h‘.) A, Srctiiiii of 
t !ii‘ lu-aii ami prohosi'is of 
I \i/rrlii'i’<ii’is rus : </r, 

olaiid ; i.ij, infill • ocso 
|)li a a 1 y a II I i o II ; //>, 
laliiiiiii ; //•. lalaiiiii ; ///. 
imisch's ; ///’, iiiiiNi‘lc (lie- 
!ir<'.s''or of lal*iniiii; nr. 
iinisclo of syiiii;,c ; />/i, 

I’liaryiix ; .s', sctar ; s.;/. 

Mipia - ocsoiiliao-'al ),:aii^^ 
lion : s/>. i/ r, s;i 1 i v a ry 
irlaiid : s/>r. syiin/i* : B, 

t l'an''\ srrtioii .i| pio- 

hosi'i^ o| I II III /ninr I'n/i- 
/o'.s, at till I'll Joint of 
vhi-al !i : ///, iiium'Ios ; 

III'/, iiiaii'iilail.ir seta ; ni.r, 
iiiavillai y sefar ; n. iifiAc ; 
/', tin- ,'^lll■at li (U’ lahiuiii ; 
//'. tiai'lira. 

develo[)ment of the st'tae is lilot that of otln*r Ili'leroptma (V.r. p. 
•1-7<S). This diseontinuity in tin' development of ( In'. I loinojiienms 
mouth has since been refuted by W itlae/il,“ who Ibtnid that the 
retort-shaped bodies really arise from the |aimary st'gmental 
apjiendagt's after they have sunk into the* head. Wa* are. tln'i’e- 
lore justilied in concluding that the mouth-parts artt at lirst 
similarly developed in all ilemiptera, and that this ditvt'lojmient 
IS of a very peculiar nature. 

Smith is convinced that there are no traces of mandibular 
structure in any Hemijitera.'^ On the other hand, numerous 
entomologists have su])posed they could homologise s<'itisfactorily 
various parts of the Ilemii^^erous trophi with sp(*cial [larts of the 

^ Zcitschr. wiss. Zool. xvi. 1866, p. 389. “ Arh. Inst. Winn. iv. 1882, p. il!j. 

^ Tr. Arncf. Phil. Sue. xix. 1896, p. 176.^ ^ 
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maxillae and labium of maiidibulate lii.seets. This point lias 
recently ]>een discussed by Marlatt ^ and by Ileymons." From 
tlui latter we ^^atlier tliat tlie mode of growth is peculiar by the 
extension backwards of some of the sclerites, and their becoming 
confuumled witli jiarts of the wall of the head. From all tliis it 
appeal's tliat at present cannot correctly go farther than 
saying that tlie trophi of Hemiptera are the appendages of three 
liead-segments, like those of other Insects. The views of Savigny. 
JA‘on;^ a-iid others to the elfect that lahial palpi, and even other 
])arts of the labium of Mandilndata can be satisfactorily identified 
are not conlirmed by Heymons. 

Underneath the pharynx, in the head, there is a peculiar 
structure for which we have as yet no English term. It was 
apparently discovered by l^andois and Uaul Mayer, ^ and lias been 
calknl '' W aiizenspritze/’ which we tra.nslate as syringe. It may be 
briibly described as a chamber, into which the salivary ducts ojum, 
prolonged in front to tlie neighbourhood of the grooves of tlu' 
setae in the rostrum; behind, it is connected with muscles; 
it has no direct connection with the pharynx, and though it was 
formerly supposed to be an organ of suction, it seems more ])ro])- 
able that it is of the nature of a force-) am i]), to jiropel the pro- 
ducts of some of the bug’s glands towards the tips ot‘ the seta(‘. 

le rostrum bidng (‘xtemkal from its position of repose, the 
tip of the sheath is brought into contact with the object to 1 h‘ 
pierced, the surfa(;e of which is probably (examined liy means of 
sensitive hairs at the extremity of tlie sheath ; these therefore 
functionally replace to some extent the palpi of other Insects. 
As a rule the sheath does not penetrate (though there is reason 
for believing that in various of the animal-feeding bugs it does 
so), but the setae are brought into action for piercing the skin 
of the plant ; they are extremely sharp, and the outer pair are 
usually barbed, so that when once introduced a hold is easily 
maintained. This being established it is thought that the salivary 
piimp comes into play, and that a fluid is injected into the object 
pierced so as to give rise to irritation or congestion, and tluis 
keep up a supply of fluid at the point operated on : this fluid 
extends along the grooved setae by capillary attraction, and the 

I 

^ P. cut. soc. Washington^ iii. 1895, p. 241. ^ EtU. Kachr. xxii. 1896, p. 173. 

^ Zool. Anz. 1897, No. 527, p. 73. 

■* Arch. Anat. Physiol. 1874, p. 313, and 1875, p. 309. 
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nipidity of the current is increased hy a pninpinjjf action of tlie 
pharynx, and possibly by movenicnls of the setae tlienisclv(‘s. 
Though the setae are often extremely elongate — soiiietinies several 
times the length of the body — tliey are nearly always slender, and 
there is no reason to suppose tliat a perfect, or air-tight, tu])e is 
formed ; hence it is probable that capillary attraction is ri'ally 
the chief agent in the ingestion of tlu‘ Huid. Th(‘. slight divta’sity 
of structure of tlie Hemipterous trophi is in viuy striking i*on- 
trast with what we lind in mandibulati^ Insects, and in the l(‘ss 
purely suctorial Insects, such as l)ipl(‘ra and some divisions of 
Hymenoptera. Schi()dt<^ in com- . y \ j 

menting on this has suggested that ^ / \ \ 

it is probaljly due to the small vari(‘ty I \ j \ 

of ax'tions the rostrunr is ])ut to.' Jf \ 

Tlie head exhibits great variety I fm \ 

of form; in tlie Homoptcra, tlu^ ^ // 

front part is detlexiMl and intl(‘x«'d, U ^ 

so tluit it is placed on the uud(*r 
surface, and its anbu-ior margin 
is direcUal backwards ; it is ofton 
peculiarly inllated ; in tln^ Lantern- 

tlies or Fulgoridae fFig. 282) to an j \ 

incomprehensible extent. Tn the great \ 

VVater-bugs, Ikdostomidae, tlnni; is on j IT j \ 

the under surface a d(u*p jiocket tor I \ j \ 

each antenna, beautifully ada])t(‘d to ^ ^ 

the sha])e of the curious.^ -.m-iiUMl a])- \ V%vi/ / 

pendage (Fig. 279). The prothorax is \ ' J 

always very distinct, friMpiently largis \ 'J 

and in many of the HiTm'optera ( ^ 

(Fig. 257), as well as ia the Ihan-n^- W 

terous family, Mtmibracidae (kig. (Anhim:u- ui..scnt in tlie siK-citucii 
283), assumes the most extraordinary lepre.senua.) 
shapes. Both meso- and meta-thorax are well d(!velo])(al. 1 he 
former is remarkable for the great sizi*. ot the simtellum , in 
some cases (Flataspides, Scutell(*rides) this forms a large ^nocess, 

^ For the structure and development of the Hemipterous troplii, see Mayer, Arrh. 
Amil. Physiol. 1874 and 1875 ; *Meczniko\v, Zdtschr. vnss. Zool. xvi. ISim, p. 389 ; 
Oeise, Arch. Xaturgesch. xlix. 1, 1883, p. 31.'> ; Wedde, oy. cit. li. 1, 1885, p. 113 ; 
Mark, Arch. mikr. Anal. xiii. 1877, p. 31 : Smith, Tr. Anicr. Phil. Soc. xix. 1896, 
p. 176. 


3 . ‘2r»7 . — Sarriderfs / vhcrcvht t us 

(Uav. Ura/.il. (Kaiii. laMliiviidae.) 
(AnteiMKU- uli.siuit ill the sjieciuieii 
represented.) 



53.8 


IIEMIPTERA 


CHA1\ 


tliJil eutir(*ly covers and conceals the alar or^^ans, so that the 
Insecd lias all the app(‘arance of hcdiig apterous. Tlie exact coin- 
])()sition of tlie alrlonien has not lieeii satisfactorily determined. 
o])inions varying- as to whether the segments are nine, ten, or 
(deven in niimlier. The ditlicnlty of determining the point 
is <lue to two facts: viz. the extreme moditication of tlie terminal 
s(‘gni(mts in eoniu'ction witli the genital a|)pendag(*s, and the 
promimmcii of the exti-emity of the alimmitary canal. If this 
Lmaninal ])rojection is to lie treated as a segment, it would appi'ar 
that (deviMi segnimits exist, at any rate in some casi^s ; as the 
writ(‘r lias countcal ten distinct segments in a young Coreid hug, 
in addition to the tiaaninal tulie. This tulu' in soim; of the mah‘ 
I h‘tm’o[)tera is very suhjt‘ct to curious moditicat ions, and has 
lnHUi ('ailed tlu‘ rectal caiida. Verhoelf considm’s that ivn seg- 
mmits W(Te in variably prc'scmt in the femal(\s (‘xaniined lyv him 
in various families of iletm'optera, and Ilomoptora.^ In Ajihidae 
(a division ol‘ Honiopti'ra), llalliiani considers there an* (di'vmi 
abdominal segmmits ])r(‘sent ; but lu* trcnits as a segment a, ])ro- 
ji.iction, calh^l the cauda, sitiuite over the anus ; this structun* doi's 
not app(*ar to bti homologous with the rt'ctal cauda W(‘ have jusl. 
numtioiK'd. lu Coccidae the number of alKlominal S(*gments is 
a])parently reduciHl. Schiiidb^ states*^ that the older authoritii^s 
are coiTcu't in insjuM't of the stigmata : there are, he says, in 
Heteroph'ra. invariably ten pairs; one for (.*ach thoracic si'gmeiit : 
and S('veu abdominal, placanl on tin* ventral fac'C of the jihuiral 
fold of the abdomen. In sonu' cas(‘s there are additional orifices 
oil tlu‘ ext(‘rnal surface that have been taken for stigmata, though 
they are really orifices of odoriferous glands; these opiuiiiigs may 
exist on the metasterna or on the dorsal surface of the al)doni(‘n. 
,The lateral margins of the abdonmii are fiiMpiently greatly d(‘- 
velopiid in Heteroptera, and are called “ connexivum ; ” the uppm- 
and lower surfaces of the liody meeting together far within the 
marginal outline. 1 )r Anton I )ohrn many years ago ^ called atten- 
tion to the extrmnely riunarkable structure of the terminal segments 
in many male Heuiiptera ; and the subject has been suliseipiently 
very imperfei'tly trc^ated l>y tlie present writer and other ento- 
mologists, but it has never received the attention it deserves. 


Knl. Xadir. xix. 1893, p. 369. 

- Xaturhist. Tidskr. (3) vi. 1896 ; translated in Ann. X. Hid. (4), vi. 1870. 
p, 225. Ent. Zcit. Stettin, xxvii. 1866, p. 321. 
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In tlio roiiiales of numerous Tlctcroj.t.M:i aiul Hoiiioi.iora 
(( apsidiie, C icadidiic, etc.) llioro is a \vi'll-d(.‘vt'lo]H'd oviposilor, lliat 
servos hoth as a. cuttiuj^ iustnimoni to make slits in flio stems 
of ]ilauts, and as a direetor to introduce the eoos t lieridn. \'erlioelf 
(‘(fiisiders that it always consists ol two pairs of pro(.‘esses (thouLtli 
one pair may be very small\ one fnan the eighth alalominal 
si'gnuuit, the other iroiii the ninth.' 

The antennae usually liavt* vtTv lew Joints, often ;is few ns 
lour or livi'_, tlieir niaxiniuin nuniludr ol ;ihout> twf'nty-ii \’(5 lu‘in^‘ 
nttnined in tlu' niah*s ol some ( 'ot'cidae. this eondition liein^’, 
liowever, ])res(mt in Init few of rwn this fninily. In 
( f iu,'. l^Th) tliey assunu‘ extremely enrioiis forms, amiloRmis to 
what we find in the ( oh^ipterous i_;enus ll/fd luijijf /I //s. In addi- 

tion to the eom|)ouud eyes, then' aiv usually oei'lli, either two or 
three ill number, but wanting' in many eases. Tlu^ usual iiiimbei' 
of joints of th(‘ tarsi is thiv(‘, but in Coeeidat^ then* is only one 
joint. 

The wings (Fig. 2r>8) exhibit nim h divtu'sity. Th(‘ anterior 
jiair usually diffiT greatly from lli e ]ios- 
terior; they are called (dytm, hemi-elytra. ^ 

or tegmiiia. This dilfenuKe in llu* two M 

pairs is tlu* rub* in the first of the gival ^ \ 

divisions of th(‘ Ordm’, and the name y 

Tleteroptera is derived from the faet. In 
this Sub-(Jrder tin* front wings elos(‘ ovm- ^ ] •£ 

the liaek, and are nion*, or less hoiny, the v J 

apical ])art lieing, howiwer, membranous. )\ 

Systematists niak(‘ us(‘ of tlu* wings Ibi- 
tin* pur])ose of classification in Hetcro])- 
tera, and distinguish the Ibllowing ]>arls. v > _ 

“ elavus/’ “ coriuni,” “ membrane,” the g 

corium being the larger horny division, Fi<;. ‘jr>s. ,\i .'ir of ;i 

^the elavus the jiart lying next the sen- ' A ^ 

telluiu and fre(|uently very sharply dis- : j-., rr.rimn : < , 

tinguished from the eoriuni ; the mein- .•enb,f'*X 

brane is the apical ])art. "J'h(‘ outer ; B, liiiid-winK. 

or costal part of the wing is also often 

sharply delimited, and is ladled the “ embolium ; ” in tin* great 
family Capsidae and a few others, the outer ajiical ])art of tlu* 

‘ /{/it. Xachr. .\ix. lSt^3, p. 375. 


Ciip'.ifl Idig' f < V/y, • luiii 

A, FJytroli : 

: j'., rr.rimn ; e, 

rmiriis ; 1), me in lira 11 c* ; 
K, K, '•'•11 of tin- iiKin- 

Ijranc ; B, hind-u ing. 
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coi iiim is dilieientiated from the rest of the surface, and is termed 
the “ cuneiis.” hi Plataspides, one of the divisions in which 
the alar organs are entirely covered by tlie sciitelluin, they an* 
modified in a very reniarka])le manner. In the Honioptera tlie 
divisions named abovm do not exist, and the wings in repose are 
I)laced in a, diflerent position, as stated in our definition of tlie 
()r(l»‘i'. It is said to lie very difficult to liomologise the wing- 
iH'rvures of Ileniiptera, and nothing apjiears to he known as to 
the mode of their development. 

41ie alar organs in Ifejiiiptera exhiliit a very frerpient form 
of variation witliin the limits of the same species; tliis has not 
yet been elu('idate(U in some cases in the lleteroptera nearh' 
all the individuals of a generation may have the wings aborted ; 
sometim(*s tliis occurs as a. lo(*al variation. In Aphidae tlu* 
occurrence of winged and wingless individuals is very common, 
and has even lieeome an important factoi’ in their extraordinary 
life cycles. (See Ohennes, etc., subse([uently.) 

IntcrnOfl dillSltoiliy. — The alimentary canal presents consider- 
able diversity and some remarkable features. There is a slemhu’ 
tube-like oesophagus and a large crop. It is diflieult to assign 
any of tlie jiarts posterior to this to the divisions usual in 
other Insects, and it is said that the distinction of ])ai‘ts histo- 
logically is as vague as it is anatomically. In the lleteroptera 
the IVIalpighian tubes open into two (or one) vesicular dilatations 
seated immediately in front of the short rectum : between this 
])oint and the crop there may be a very i*longate, slender portion 
with one or more dikitations, these parts ap|)arently re])lacing 
the true or chylific stomach. There is no gizzard. In the 
Homoptera the relations of the divisions of the alimentary canal 
are even more puzzling ; the canal is elongated and forms coils, 
and these are connected with tissues and tunics so as to make 
tlieir dissection extremely difficult. List says that there are 
great differences in the alimentary canal among the meniliers 
of the one family Coccidae. There are usually four :Malpighian* 
tubes, but in Coccidae there is only one pair, and in Aphidae 
none. The excretory cells of these tubes are in Hemiptera of 
remarkably large size. There is a large development of salivary 
glands, at least two pairs existing. There can be little doubt 
that some of their products are used for purposes of injection, as 

^ On this subject, see Reuter, Ann. i^oc. ent. France (5) v. 1875, p. 225. 



VIII 


I 


STRUCTURE 


541 


alieady described, though Xiinckid came to the coiiclusitm that 
the saliva when placial in living plants is totally innocuous.' 

The ganglia of the nervous systtuii are all conccntrattMl in 
the thorax and head. In some cases in various llomojitera) the 
infra-oesophageal ganglion is placed at a distanct‘ fnnn the supra- 
oesophageal ganglion, and may even he nniti‘d with the thoracic 
mass of ganglia etc. ) : in this cas(‘ the chitinous frame- 

work of the mouth-})arts is intci j)ns(‘d l)et,ween tlu‘ suju’a- and 
the infra-oesophageal ganglia. In I'rutittiniut all the three gan- 
glionic masses are brought into close proximity, hut in X('p(i the 
thoracic mass of ganglia and the inlVa-oesophageal ganglion are 
widely s(‘])arated. 

The ovarian tubes vary gieatly in numhei’ : according to List 
ill Orthrzid cu.tapiivacUt the number dilfeis considerably in dit- 
i\*rent individuals, and i‘V(‘n in tla; two ovaries of tin*. sana‘ 
individual, the number being usually ten. 'fla*. testes an^ not 
})laced in a common tunic, though they are friapiently ajijinj.xi- 
niated or even contiguous.- 

The smell of Imgs is notoiaous. In many s])(‘ci(‘s it is not 
unplca.saiit, though as a rul(‘ it is di'cidiMlly (►ifmisive. It' is a 
nmiarkabh' fact that the structures connected with th(‘ ju-oduction 
of this odour are dillenuit in many ca.ses in tin? young and in 
the adult. The odour emitt(‘d by tla^ lattm* ])roeccds from a sac 
seatcMl at the base of the abdomen, and opening (‘.xteriorly by 
means of an ori lice on each side of the* nu^tastmiium ; whik* in 
the young there are two glands situat(‘d more dorsally and a 
little more backwards, and o]»eiiing on twt» ot tin* dorsal jihitcs 
of the abdomen (Fig. 255 , In tin* young tin* dorsum of the. 

abdomen, where the stink-glands ojM*n, is exposed, but this jiart 
in the adult is covered by the wings. Tlu' odoritic ajijiaratus is 
specially characteristic of Ifeteroptcra, and Kiinckel states that 
there is so much variety that generic ami (*ven specilic ( haraclers 
might be drawn from conditions ol the stink-*glands. As a rule 
they are most constantly pre.sent in the plant-lcaMliiig lorms ; in 
some essentially carnivorous forms (Keduviidae, ^sepidae, Xoto- 

^ Ann. Soc. rut. France (4) J*. 4.». 

" The chief work on llie iiiU'i'iial aiiatuiny ol Ifemiplera is still Dufoiirs 7.V* 
cherches anatouiiqur.s rt qtJi qaiolo'pques sue J< s lit in ijttircify Mem. Savxins J^jtranjers, 
Paris, iv. 1833, ji. 129. 

•’ Kiinckel, Ann. Soc. cut. France (1) vii. lS»h, }•, 4.'>, an*! t.Ji. Ac. Pans, cx.\. 
1805, p. 1002. 
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iicctidjui) tlioy are entirely absent. The oilensive matter emitted 
by Xotonerfa is of a diilerent nature, and is probaldy anal in 
origin. 

Metamorphosis or postembryonic development. — In the 

langunge of tin? systematists of metamorphosis, Hemi})tera are 
said to 1)0 lloinomor])ha raiiromtdabola — that is, the young 
dilfer but little from tlie adult. Ac'eording to JlraiuT’s general- 
isations they are Menorhynehous, Oligonephrous, Pterygogeiusi, 
i.r. tlu'y have a sueking mouth that does not I'hangA; during life, 
few AIal|)ighiaai tubes, and are winged in the adult state. It is 
generally admitted that the Ilomoptera do not completely agiee 
with llebu'optera in respect of the metamor})hosis, it Ixung 
more marked in the former, and in Coc'cidae attaining (as we 
shall mention when discussing that fajiiily) nearly if not (piite 
the condition of complete'. nietamor])hosis of a peculiar kind. 
Unfortunately we are in almost comt)lete ignorance as to the 
details of the life-histories and de\elo[)ment of Uideroptera, so 
that W(‘. can form no generalised opinion as to what tlie ])()st- 
embryonic development rt'ally is in them, but there ani grounds 
for su])posing that consid(iral)le changes take place, and tliat 
these are cliiehy concentrated on the last eedysis. The young of 
some bugs bear but little resemblance to the adult: tlui iiiagniH- 
cently-coloured species o[ Eiistkenes (Tig. 255), ladbre they attain 
the adult condition are Hat, colourless objects, almost as thin as a 
playing-card ; it is well known that the extraordinary structures 
that cover and conceal tlu'. body in riataspidps, Scutelleriiles, 
iMembracides, etc., are developed almost entirely at the last moult : 
it is not so well known that some of these changes occur with much 
rapidity. A very interesting account of the processes of colour- 
change, as occurring in l\>ccil(HU(imis lincatus at the last eedysis, 
has been given by Lintner,^ and from this it appears that the 
characteristic coloration of the imago is entirely developed in 
the course of about two hours, forming a parallel in this respect 
with Odonata. When we come to deal with Aphidae we shall 
describe the most complex examples of cycles of generations that 
exist in the whole of the animal kingdom. 

Fossil Hemiptera. — Hemiptera are believed to have existed 
in the Palaeozoic epoch, but the fossils are not numerous, and 
opinions differ concerning them. Eugercon Jtockingi, a Per- 
^ In Sliugeiiand’s Cornell IPniv. Bull. No. 58, 1893, yi. 222. 
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iiiiaii fossil, was tnrmorly sii}>|)ostMl lo lie a Hoiu()]>ler(»us Insect. 
Init it is very aiioiaalous, and its ( liiin to a jiosition in Ihani])- 
tera is denied by Mraiiev,^ who considers it to be Ortbojilcaous. 
It is now j^eiierally reeot^nised that this fossil re([nirt‘s eoin])li‘t(‘ 
reeonsidcn'ation. Another 1’i‘rniiaii Ibssil, Fu! ijorniK , is adinittt'd 
to be Troino})terous by Sendder. lhauer and llroiinniart-. Senddcn- 
tliinks the (.'arlioniferons rittlfinuhnrix was an Ai*t*haie Hetero- 
])terous Insect, and if correct this would doinonstrate that botli ol’ 
the two ^reat Sid)-C)rders of Henii|>tcra t‘\isti‘d in J*ala(‘o/oie tinu's. 
liraiier, however, is inclined to ri'fer this fossil to J lonioptina, and 
llrongniart “ speaks of it as h(‘iny without^ dnijlit a hulL^mrid. 
Dirf ifin'icdihij iiJnpui iojttcrd and ^ iVoin tin* (\irl)oni~ 

ferous shales of Coininentry, hav(‘ also Imusi ri'tbrred to f'nlRoi'idae 
by blrongniart, but the evidiniee of thcii' alliance with t his gion]> 
is far from satisfactory. In th(‘ Seidiidarv e])oeh nninm’ous 
Ifeiniptera (‘xist(‘d, and ar(‘. refern'd to sovan'al of tin' existing 
families. '^fh(‘y ('oine ehi(*lly from tho ()olit(‘. In tln‘ Kocmn* of 
the Isle of Wight a fossil has lu'cm diseovenMl that is rei’erred to 
the existing Honio])terous genus yV/Vry////o-e. 

We are not entitled to conclude nioio from lhes(‘ facts than 
that nomoptera prol>ably appeared h(*fore ] leterojitcra, and »late 
back as far as the ( arbonilcrous epoch. 

Classification and families. No conpihin (atalogiK* of 

ireiniptei’a exists, but one by M. Smaain is in course ol jmblica- 
tion. It is probabli‘, that thm’e, are about IS, 00(1 sjiecii's at 
present described, two-thirds of this number being Heteioptera. 
In Britain we have about 400 s)H‘eies ol 1 leterojitcra, and (iOO 
of llomoptera. The elassilication of the. Order is not in a \'ery 
advanced condition. The folhAving talde exhibits tlu; viiAVs ol 
Schibdte^ in a modified form : — - 

Front of head not touching the coxae. h *11 rTKiiormiA. 

Front of head much inllexed .so as to he in contact with the coxae. 

IT. lIoMOl'TKHA. 

Suh-Order 1. Hktkroptkra. 

Posterior coxae nearly globo.«(*, partly einhedded in cavitic^s, and liaving 
a rotatory movement. Mo.stly terrestrial forms. 1. Trochalopcjda. 

Posterior coxae not globose, larger, and not embedded ; their articulation 
with sternum almost hinge-ljjve. Po.sterior iispect of hind femur usually 

1 SB. Ak. men. xci. 1 Abth., 188.^, ji. 275. 

‘ Lcs Inscctcs fossilcs^ clc.y 1894, p. 4.52. ^ Ann. S(U. Jlist. (4) vi. 1870, p. 225. 
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more or lesn modilied for tlie reception of the tibia when closed on it : mostly 
aquatic forms. 2. Pa;j;iopoda. 

Division 1. Tuochalopoda. 

This division includes the majority of the families of Heteroptera — viz. 
the whole of the terrestrial families except Saldidae, and it also includes 
Nepidae, a family of water-bugs. 

Division 2. Pagiopoda. 

Tb is includes the six purely aquatic families of Heteroptera, excei)t 
Nepidae, which appear to liave very little connection with the other aquatic 
l)Ugs. The only terrestrial Insects included in the family are the Saldi<lae ; 
in these the femoi'a are not modified as they are in the aquatic forms, 
llemiptera that live on the surface of water, not in the water, are classed 
witli the terrestrial species. With these exceptions this arrangement agrees 
with that of Gymnocerata and Cryptocerata as usually adopted,^ and 
therefore followed in the following pages. Schiddte’s characters, moreover, 
do not divide his two divisions at all sharply. 

Sub-Order IE Homoptkua. 

Tarsi usually three-jointed . . Series Trimera. 

,, ,, two-jointed . . ,, Dimera. 

„ „ of one joint . . ,, Monomern. 

The classification of Honioptera is in a most unsatisfactory state no two 
authors are agreed as to the families to be adopted in the series Triniera. 
We liave recognised only five -viz. Cicadidae, ETilgoridae, Memiiracidae, 
Cercojiidae, and Jassidae. The Dimera consists of Psyllidae, Aphidae, 
Ah'urodidae ; and the Monomeraof (Joccidae only. It is usual to associate the 
Dimera and Monomera together under the name of either Phytophthircs or 
Sternorhyncha, but no satisfactory definition can be given of these larger 
groups, though it seems probable that the families of which they are com- 
})osed are natural and distinct. 

Sub-Ordur 1. Heteroptera. 

Series 1. Gymnocerata. 

The majority of the terrestrial lamilies of Heteroptera form 
the series Gymiioeerata, in which the antennae are conspicuous, 
and can be moved about freely in front of the head, while in 

^ A table of the families is given by Ashmead, hut docs not work out quite 
satisfactorily, Entom. Americana, iv. 1888, p. 65 ; a brief table of the characters 
of the British families is given by Saunders, llemiptcra-Uctcroptcra of the Eritish 
hlamh, 1892, p. 12. 

- Those who wish to see tables of the families are referred to Aslmiead, loe. 
dt. ; to Pa.seoe, Ann. Nat. Hist. (5) ix. 1882, p. 424 ; to StaPs Hemiptera Afri- 
cana, vol. iv. 1866 ; and for the families found iif’Britaiii to Edwards, Hemiptera- 
Homoptcra of the Eritish Islands. For a discussion in Danish on the value of the 
characters used, cf. Hansen, Ent. Tidskr. xi. 1890, pp. 19-76. 
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Cryptocerata they are hidden. 'Pile scrii's '(Jyninecerata ineliah's 
jdl tlie terrestrial Heteroptera, and tln‘ two i'ainilii‘s, Heliridne 
and Hydronietridae, whieli live on the surface of tin* water or in 
very damp places; while Cryptocerata indiuh's all the forms that 
live under water. 

Fam. 1. Pentatomidae." — Scifff'I/ 1/ III vrrjf l(nyt\ <ft Irffsf Juilf 

(ts hnifj us the abdomen, often eoreeiiaj the irho/e if the after-hudj/ 
and (dor appendof/es. Antennae tflen fi re - jid nted. Prabaseis- 
sheatJi J on r - punted. Ocelli tan. Each titrsid ehtte n'lth an 
appendoife . — This, the larg(‘st and most im])or(ant family of the 
Hetcroiitcra, includes upwards of 4000 s]H‘(*i(*s, and an immense' 
variety ot lorms. It is divid(*d into no less than loiirti*en siili- 
tamili(‘s. The species ot one ol the'sc, Plalaspide's, are remarkahle 
for their short, broad forms, and the peculiar condition of tin* 
alar organs, which are so compl(‘t(‘ly 
concealed by the great scut(‘lhmi that 
it is ditluadt to believe the Insects are 
not entirely apterous. The he'ad is usually 
inconspicuous though broad, but in a 
few forms it is armed with horns. 

'fhougli this sub-family includes u])wanls 
of 200 s])ecies, and is very widely dis- 
tributed in the Old World, it has no 
representative's in America. Tin; Scuti‘1- 
lerides also have the body cov(*red by 
the scutelluni, but their organs of lliglit 
are less ])eculiar than they are in the 
blatasiiides ; the Insects of this sub- Viin rnaina.,, 
taiiiily are highly remarkable on account 

cf their varied and frequently vivid coloration ; sonu' of them 
are metallic, and the colour of tlu'ir integuments diilers greatly 
ill some cases, according to whether the sp(*cinu*n is wet or 
<hy ; hence the appearance after death is often very dilfenmt 
Ironi that of the living .specimen. These Insects ant extremely 
iiunierous in species. The sub-family Thloeides 0^'ig. 250), on 
tlie contrary, includes only three or four South American 
species: they have no resemblance at all to other Pentatomidae ; 
they are flat, about an inch long, and look like scales of bark, 
ill this respect agreeing with Ledra and some other Hornoptera. 
^he South American sub-family Cyrtocorides (Fig. 200) is of 
VOL. VI 2 N 
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(M^ually small oxkait tlie species are of strange irregular shapes, 
for which we can lind no reason. The Tcssaratomidcs iiududi s 
many of the largest llemiptera-llctcro- 
ptera, some of its mend)ers attaining 
two inches in lengtli. 

The great family rentatomidae, con- 
taining al)o\it 400 s])ecies, is representcil 
in llritain hy about 30 iiiitive s[)ecies, 
the most interesting of whicli are perhajis 
those of the genus Aca ufliosomn. 1 )e 
Geer noticed long ago that the haiiah* of 
A. ijrhi'irni exhildts gri'at solicitude Ibr 
its young, and his statenuait has since 
been coidirmed by ]\Ir. barhtt and the 

in*. Z.UU. — If rnxir/ i.-i iHii/i' 

sfnistfs. Soutli America. IhiV. »!. llellillS, wlio found that the 
' mother not only })rotects the eggs lad 

also the young, and that for a consid(‘rable time after hatching.^ 
ATny little is known as to the life-histoi’ies of IVntatomidjie. 
In some eases the young are very diflerent in a])pearaiic(‘ 
from the adults. The p(‘culia.r great seutellum is not develope(l 
till the mature condition is reached. Hut little attention has 
been given to the habits of INmtatomidae ; it is gemu'ally con- 
sidered that they draw their nutriment from plants ; tla* 
American Euthyrhynchaii JlorKlanfAS lias, however, bi'cn notici'd 
to suck the honey-bee, and we think it probable that a good 
many Hentatomids will be found to attack Insects. 

The term Hentatomidae as applied to tliis family is of modern 
origin: in most books the equivalent group is called Seutata, or 
Scutati, and the term rentatomidae is restricted in these works 
to the sub-fiimily called Hentatomides in the system w’e ado})t. 

Fam. 2. Coreidae. — Seutellum not rcachAny to the tiiiddlc of 
the hody ; 'prohoscis-sheath fonr-jointed ; ocelli 2)re sent ; anten nue 
(jcncrally clonyate and four-jolntecl, inserted on the upper pari s 
of the sides of the head ; fonora not knohhed at the tip. — Tim 
members of this great family are easily recognised by the abovt; 
characters ; formerly it was called Supericornia in connection w itli 
the characteristic position of the antennae. About 1500 species 
are known, and they are arranged in no less than Iwenty-niiu* 
sub-families. Many of them are Insects of large size, and they 
^ Ent. May. vii. 1870, p. 53. 
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frequeiitly liavo a conspicuous disc, nr dilatalinn, on oiu‘ nf tlu', 
joints ol' till' iintcnnac. Another vniy curious and, as yet, incx- 
j>lica1»lc peculiarity very coinnionly nu'l ^vith anioiiR' them, is 
that tlui liind legs may he ot‘ gn'at size ami (bd'ornu'd ; cillnu’ the 
femora or the tibiae, or IjoiIi, luang vtuy much distorliMl or 
arnual with ])roji*ction8. Ilrilliant (olour is hcn‘ comparati\'ely 
rare, the. gumcral tone l>eing indefinite tints of ])rowns, gr(\vs. nr 
smoky colours. The Soutli Aiucrican gcams Holy me nui 



Fkj. 261. — Diador hiliumUis. Flu. 262. ■ ]‘lnilh,mnr)th<i /arniixf'f, ciirry- 

Soiith America. x :i. inK <>1 it.s Spain. 


oi older authors) consists of slemler forms, having the elytra, 
transparent even on the bastd t)art lik(‘ .]Iomo])lera ; this and 
some other peculiarities give the s})ecies of this gemus a certain 
I’cseml dance to Insects of other Orders ; \\ cstwood says tliat 
holyinenoides (Diptera) greatly resembles a bug ol th(i 
genus Holyvienia. The tropical American genus DiarUrr consists 
6d‘ a few species of elegan^b colour having the hind legs very 
peculiarly shaped, the tibiae being flattened and expanded in a 
•'^ail-like manner, and ornamented with agreeable colours different 
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from tho8(3 on the rest of the l)0(ly ; they ar(3 made more con- 
spicuous ]>y tlie femora being remarkaldy long and thin; it is 
prohahh; that they are used as ornaments. The sub -family 
lMiyllom()rt)hides consists of about a dozen species, and is found 
in several of tlie western parts of the Eastern hemist)]iere, oih‘ 
species, P. Jacmiatit, occurring in Southern Kuro])e. This Insect is 
of very delicate texture, and the sides of the body are directed 
u])wards and dcieply divided so that a sort of basin is formed, of 
which the dorsum of the body is the lloor ; the Insect is very 
spinose, and is thus enalded to carry its eggs, the spines helt>ing 
to retain them in position on the back. It is said to be the male 
that thus carries the eggs. This species is able to stridulate, 
and when doing so vibrates its antennae with excessive nipidity. 
We have only about a S(*ore of species of Coreidae in Ilritain, 
and none of tlie remarkable forms of the family are among them. 

Fam. 3. Berytidae. — Very slender Insects vuth the first 
joint of tJic antennae and the femora thickened at the tips . — 
This small family was not distinguished from Coreidae by the 
older authors. It consists of about fifty species, eight of which 
are huind in Britain. 

Fam. 4. Lygaeidae. — Tlie characters are the same as those 
mentioned for Coreidae, except as reyards the insertion of the 
antennae; the upper sarfaee or fax of the head, is not so fat, hut 
is transrersely eonrex, so that seen in profile the antennae appear 
to he inserted mell down on the sides of the head, —The name 
Infericornia was formerly applied to these Insects. They 
are on the average of smaller size than the members of ihv. 
Coreidae or Pentatomidae, and are much less conspicuous in colour 
and form ; a good many of the larger Lygaeids arc, however, 
variegate with black, yellow, and red. The family is very numerous 
in species, about 1400 being known; they are arranged in 
thirteen sub-families; we have about sixty species in Britain, 
nearly all small. Eremocoris lives, when immature, in the nests 
of the wood-ant, according to Wasmann. Tiie family includes 
some notorious Insect-pests. The Chinch -bug, Blissus leueo- 
pteriis, commits very serious ravages on corn and grasses in North 
America. The Cotton-stainer, Dyslercns suturellus is also very 
injurious to cotton in certain parts of the New World : its growth 
has been described by Eiley,^ who thinks a dye valuable fei 
’ Insect Life, i. 1889, p. 234. 
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commercial purposes mijrht be procured from the Insect. This 
bug lias recently develr^ped the habit of sucking orangt>s, and has 
thus become injurious in Florida, as the fruit readily decays 
after it has been punctured by thest* Insects. Tin* phenomenon 
ot microptei'ism ’ is exhibited by numerous Lygaeids, as well as 
l)y Tyrrhocoridae. 

Feui. 5. Pyrrhocoridae. — Thsf nif/i/ ish rd from Lnijarldoc onlff 
Joj the (disenn: of orelll, and not recognist'd as a distinct family 
ly all Hemipterists. About dOO species art’ included. Our 
only British member is the noba ious I^frrhocori^ (tjdrru.^ ; it is, 
however, very rare in this country, though it abounds on the 
( ontiiumt, and has been the ohjtvt of investigaf ion by einlnno- 
logists and others.- It displays in a most, marked manner the 
curious dimorphism as to the alar oigaiis that is so coniimm in 
certain divisions ot ILemiptiu'a : the t*]ylra and wings being some- 
times normally developed, whilti in other castes tin* wings an; 
entirely absent, and the hoimy, l»asal )>art of tin; (*lytra, only is 
present. In some localities, and in sonu’ years, only the micro- 
pterous form is found, while on other occasions tluTe may be a 
large percentage of the macroplin’ous form. Tin; abundance’ of 
this Insect has (uiabled the French chemist Jliysalix to ol>lain 
an amount of its colouring matt(*r sutlicient for analysis; as 
tile result he procured a substance, insoluhh; in water, very 
c losely allied to carotine.^ Tlui Oricmtal Insi.‘ct L{>h ifn (jrond is 
one of the most remarkable of Fugs, the mah; of the Sumati’an 
variety being over two inches in length, having enormously hmg 
antennae, and the alnlonieu extended U) about twice the normal 
length, while the other sex is in the usual condition in thi’sc; 
respects. The species is said to be injuiious to the cotton-plant 
in India. 

Fam. 6. Tingidae. — Tar.^i /.tro-joi /dt'd. Klytra inorr, or Irns 
i'*d.icalate^ consistiny of strony^ irrrytdor, th ick Inter, f {iron ay afrume- 
U'ork of cells, the enclosed part (f the cell hetny if difireni leetvre 
lid f requently transparent ; antennne with, tennnud joi nt more or 
k'ss knoh-like, the precediny joint rery lony ; orelli v’nntiny ; jrro- 
notum. jirolonyed behind, coreriny the seutellum ; front nu-oe phirrd. at 
the hack of the thorax. — This is the iirst of a series of families 
'vith only two joints to llie feet. These little Imgs are very 
remarkable objects, and exhibit much variety in their peculiar 

^ C.ll. Ac. Sci. Paris, cxviii. 1894, p. 1282. 
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seiilptun', which iii numerous forms athiius a eoiiditiou of 
ele^^aiici; \V(‘ll worthy of atteutioii. There are nearly oOO species 
known, ;iii(l in Britain we have aiujut a score. The characters 
we liavt' giv(!n above do not api)ly to the genus tliough 

it is usually ])lace<l in 
tliis family ; its sculel- 
lum is not covered, and 
ocelli are present. Al- 
though 1)ut little is 
known as to the nature 
of tlui lives of Tingidae, 
yet it was pointed out 
long ago by Keaumur 
tliat a species of the 
fandly (probal)ly 0. chfri- 
come, Fig. 2 Go), li^’es in 

Kw.'JOH. ^C.nm,mc!a,kon,e Kuropo. .let'oruiatioil.S of tlie 

pVttcr Rubsaaincn.) 

flowers of the Labia 

plant now called Tcucnuin chaonaeihi/s ; Frauenfeld has more 
recently confirmed this ol;)servation, and shown that the closidy allied 
0, teucrli affects the? flowers of T. viontanion in a similar manmu'.^ 
Fam. 7. Aradidae. -TVe// Jlat, broad; scutdluin exposed, 
large or inodendc ; abdomen broader tlaoi the alar orgefas^ndilek it 
frequentlg eiaofses lilxc a broad frame. Front eorae placed in the 
middle of thepeodernum. — These very flat Insects, of obscure colour, 
have fixHpiently very peculiar sculpture. They live uiuku' bark, or 
on fungi growing from bark, and 
are supposed to draw their nut- 
riment from the fungi, though 
but little is actually known as 
to their natural history. The 
family is almost cosmopolitan, 
and includes about GOO species, 
of which five occur in Eng- 
land. The small sub -family 
Isoderminae consists of a few 
species that are placed only 
provisionally in Aradidae; they 
differ from the normal members by there being no groove on th«^ 

^ Verh. Crcs. iVicn, iii. 1858, p. 157. 
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Ijivast, so tliat tlie rosliuni is Irtn*. Of tlie livo s]HH*ies, tiivi'o 
orciir ill Chili aiul Palagoiiia, t\v<» in I'asiiiaiiia, ami oiu‘ in 
Australia. 

Fam. 8 . Hebridae. — Minute I "'//s, <lf sr/n i(((i U(tt ir huhit^^, 
rhitheiJ heneatJi u'ith a drnsi\ minute, silver}/ jtuheseenee ; antennue 
ji re-juniteil ; /r//,s of not more thou <treeo<je leui/th : eh/tro in lorj/e/' 
/uhvl /nemJ)r(( /i(u(s . — This small family consists altogi'thiu* of only 
al)ont a dozen species; we hav(‘ two s]uM*it‘s of thi‘ genus J/ehrus 
in r>ritain ; they are usually found in \ovy wet moss. 

Fam. 9 . Hydrometridae. Form re/'}/ dire/'se ; ((nteuntfe 

Jou r-jointed , torsi tiro-jointed , iUs.ror iismdl}/ iridet// se jut voted . 

Kit her 'U'in(//ess or vutlh eh/tro. of one fe.efnre th rout/lnnit , horiio/ 
no inemio'if n>ous port. I nder surf (fee u'lth ft minute re! ref -tile 
jodfesee nee. hi mon/f Jorms the l('(fs (tre of prt'of leut/fh . — iVlt hough 

of comparatively small extent— scarcely ‘JOO species lieing at 
prt‘sent known — this family is of great 
interest from th(‘ habit jiossessed by its 
members of living on the sui’face of 
water. Tn tlie case of tlui notorious 
g(*nus JffdoJuftes (Fig. 200) the Ins(‘cts 
can t^ven successfully doi'y the tiu’rors 
of X(‘])tun(i and live on thi‘ ocean 
many hundreds of miles from land. 

Tliere is great variety of form among 
IFydrometridae. The Kurojiean and 
British genus Mesore/iff is of short 
Ibrm, and but little dissimilar fnuii 
ordinary land-bugs, with which, indeiMl, 
it is connected liy means of the genus 
Jlebrus, already noticiMl. Mesovelio 
represents the sub-family Mesoveliides, 
wliich, though consisting of only four 
■sjiecies, occurs in both hemispheres, and 
in the tropics as well as in the tern- , 
perate regions. Our species, M. f ureoto, 
walks on 'the surface of the water, the 
movements of its legs and the posi- 
tion of its coxae being tliose of land -bugs. Another British 
Insect — the highly remarkable H/jdrouietra sfognorurn — is ot 
excessively slender form, with long thin legs, by aid oi which it 



20 .'). — IJdfohnti S sohrlv )/.S. 
Uinl«T Kinl’:u:»3 of u feriialo 
c.inying l’a( ili<3 Ocean 

(.Mai'jiiL'.sas;. 
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walks on the surface-film of water, above which its body is held 
well separated. It is easily drowned, and if sulunerged it has 
great dilliculty in esciiping from the water. This genus repre- 
sents the sub -family Hydrometrides, and is apparently almost 
cosmopolitan. Velia currens is another common British Insect ; 
it loves tlie eddies and currents of backwaters on Imrns and 
streams, and is very abundant in Scotland. An American ally, 
AVoo/o?*r//'u appears to be not uncommon on the surface 

of the ocean in the Chilf of Mexico, near tlie shores. The great 
majority of the family belong to the division (Jerrides, of which 
the curious, long Insects that float so lazily and skim so easily 
on the surface of quiet streams are typical. The species of the 
genus now called (fcrris, l)ut formerly known as Hydro /net ra are 
apparently distributed all over the world ; we have ten in 
Britain. They have very long legs, and on being alarmed move 
away with the greatest ease. 

The genus Hdobafes includes at present fifteen species. Tliey 
are found on the ocean, where the surface-water is warm, in 
various parts of the world. They are destitute of any trace of 
alar organs, the meso- and meta-thorax are closely united and 
large, while the abdomen is very small, so that the body is of 
oval form ; the middle legs are thrown so far back that they are 
placed immediately over the posterior pair. When the sea is 
calm these Insects skim over the surface with rapidity, but 
disa[)pear as soon as it becomes agitated. They are believed to 
feed on small animals recently deceased ; Witlaczil .says on 
the juices of jelly-fisli. The young are frequently met with, 
and there can be no doubt that the w'hole life-cycle may be 
passed through by the Insect far away from land. The Italian 
ship Vet tor Fisani met with a birds feather floating on the 
ocean off the Galapagos Islands, covered with eggs which proved 
to be those of If/dohates in an advanced stage of development. 
It was formerly believed that the female carries the eggs for- 
some time after their exclusion, and although this has since 
been denied, it is nevertheless an undoubted fact, for it wais 
observed by Mr. J. J. AYalker,^ to whom we are indebted for 
a specimen having the eggs still attached to the body, as showm 
in Fig 265. Mr. Walker believes th6 bugs shelter themselves 
wdien the sea is at all rough by keeping at a sufficient distance 

^ Ent. Mag. xxix. 1893, p. 227. 
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lielow ihe surtac(‘ ; i1h*v can dive with lacilily, and are un*uarinus. 
Tlicy are frequently found close !.» the s]iorf\ and .Mr. Walkiu* 
has even met with tlnan on land. Tln‘ stink-L^laiids <*!’ otlun’ 
Hemiptera are said 
l)y Nassonolf to be 
replaced in Halohidt^s 
by peculiar ventral 
glands. All allied 
genus, llaloluitodrSy 
was supposed to be 
oceanic, but tliis is 
not the case, some of 
tlie species liaving 
been found rt‘cently in 
flesh water in India, 
and others in estu- 
aries at Tort Darwin. 

A remarkable allied 
form, Her rnato hd t e.s 
JuidiJoni, was recently 
discovered by I’ro- 
fessor Haddon in 
Torres Straits. ApaiT 
from the oceanic life, 
l[(dolu(f.rs is liy no 
means tlie most ex- 
traordinary of tlie 
Ilydrometridae. Tin*, 
d avanese rtilomera 
lafii'dnddtd repeats 
some of its peculi- 
arities, and is of larger size, with the si*xes \eiy dilfeu nt. n 
. most remarkable of the iamily is iierlaqis the fresli-water neniis 
Jihciimntdhates (Fig. 266), in wliich the iiaihs lia\i. jiKiimi 
prehensile antennae that look like legs. The.se curious Insects 
inhabit ‘Xorth America and the "West Indies. 

We may here notice an enigmatic Insect cidled Jkmidijdera 
haeckeli by Leon. FroiA the .single specimen known it is in- 
cluded that the Insect has only one pair of wings, and that they 
are attached to the metathora.'c. It is, however, possiljle, as 



Fig. Itlk iniuitohatcs hf’ r<f mf h i . x 10. 

W’est Imlios. (AiU r .Meinert.) 
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suggested l)y Ik'rgrotli,^ tluit tlio anterior pair have l)een 
detached l)y soiiai aceid(‘nt. 

Fam. 10. Henicocephalidae. — Head sirollen, hrhlnd the 

r//r.s Hi> (ts fn form a fioet of (flohe, on the nnierior poet of 
vdeieh the oeetll (fee phieed.. lloMrani extreinely short. Elytra 
rathri' tanje, (f ooe, eonsistenee th ronyhoat ; eonspie ooust y reined . — 
Th(‘r(! is only oiKi genus; it is very widely distril)uted, about a 
do/en specaes being known; one of these oeeurs in the soutli of 
lMiro])(‘-. These curious little bugs appear to l)e most nearly 
alli(‘d to tlie Eeduviidae. According to Westwood and others 
tiny are sonunvliat gregarious; a Tasmanian species dances in 
tlie air after tlie fashion of midges or l\Iay-tli(‘s, and dispenses an 
agn'cable, musk-like odour. 

Fam. 11. Phymatidae. — Front leys of pend tar strvetiire, short 
and stout, v:ltk lony eo.rae, short thiek femora, and tihiae enrrate, 
pointed ; frequently vdthout tarsi.- — The Insects of this family are 



Fig. 267 . — Carcinocons binghami (Phymatitlae). Burma. 


believed to be predaceous, the structure of the legs being' such as 
is called raptorial, and one species, Fhymata erosa, being known 
to capture and suck honey-bees in North America. There are 
only about seventy species of Phymatidae known. We ha\'e 
^ frien. cut. Zeit. xi. 1892, p. 169. 
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ill I'.iitain, thoiit^rli tlieiv aiv a iVw in Simlhvni Kuro|H‘ . 
one of /*. cnfssljir^^ vxicmU ;is tar north as l*aris. Tla* 

distinction of tlie family from hcduviidao is doiihtfnl.' 'riimv 
arc a tew \eiy rare iorms ( I'ig. LhiT in wliicli the tVont tihia is 
artieulated to the femur in 
siieli a way that a pair of 
])ineers is formed : the tarsus 
is in this form, as wcdl as 
in some other riiymatidai^, 
alisent. 

Fam. 12. Reduviidae. 

— Ifffftl more or A’ss rJon- 
very oiorohh^ rvyes ylaffil 
niueJi ni f }'())(/ (tf /he thonei^ 
oceUi, ‘ii'hrii yrrst'ii/^ hrhr/iil 
/he ryes. Prolfoscts slier/, or 
i/KK/rro/r/ 1 / shor/, no/ rj- 
/r nil illy on /o /he hreos/, in 
repose r nrm/, under /he head 
so (IS /o j'o/'iii- (( looj) /here- 
u'i/h. Ely/ ru , v'hen presen/, 
eo nsis / 1 ny of three dirisions. 

7d,‘si /h ree-jointed . — This is 
one of the largest and most 
important famili(\s of TTmni- 
ptera. Upwards of 2000 
sp(‘ei(‘s are already known ; 
the habits seem to be ehielly 
of a })redaeeoiis nature, tin; 

C'l’eatures drawing their 

nutriment from the animal 
lather than from the vege- 
table kingdom, and their 
eliief prey being in all ^ ^ 

pvobalulity other kinds of ^e^s.-vhufnn.iia n/irr^uns. Hra/.ii. A, 
Insects.* There is, perhaps, ft-mali' insect. B, extremity ol the body 

110 family of Insects exhibit- * 

ing a greater variety of foAii and colour. I Umesids are amongst 
the most delicate of Insects, etpuilling in this n^spect tint daddy- 
’ ^lonoijrapJi of Phymatidac : Haiidlirsch, Ann. IhUinns. Jl on, xii. 1897, p. 12<. 
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loiig-leg Hies ; tlioy are, however, highly predaceous ; their front 
legs are pecsiliarly formed for capturing and holding their prey, ami 
have long coxae, like Munth, so that these Insects are commonly 
mistaken for small or young Mantises, from which their sucking 
proboscis at once distinguishes them. This curious starved-look- 
ing form of hug reaches its maximum of peculiarity in the South 

American genus Gh/di- 
(Fig. 268). Ac- 

^ \ijf cording to Tascoe tlie 

Im linear form enables tin* 

If y ‘ larva to be cjirr ie( I 

j aliout by the mother, 

tlie long slender abdo- 
I u larva being 

\ ^ thorax of the parent. 

It 1! l^loiiO'la 'pidlidd, from 

% Ij AVoodlark Island, is 

^ M an Insect of exc(‘ssiv(‘ 

^ ^ y fragility and elegance, 

t \ with the long thin legs 

' to'' w'hat.'* 

,, , . find in some of the 

ria. ‘2o9. — A(Xo<.s' /f(/or>an.s, young. Cambridge. . 

A, Insect seen from above ; B, profile. e(j[Ually delicate daddy- 

long-leg Hies. 

We have three species of Einesides in Britain, but most of our 
Eeduviidae belong to the sub-family Nabides. These approxi- 
mate to ordinary bugs in appearance and characters more tlian . 
do any other of the Reduviidae. One of cur indigenous Nabides 
is of great interest from the curious resemblance it has to an ant 
(Fig. 269). The likeness is brought about by the sides of the 
base of the abdomen being very pallid in colour, except a dark 
mark in the middle ; this mark is in shape like the pedicel of an 
ant. Viewed in profile it is found that on the base of the abdo- 
men there is an elevation like the “ scale ” in this position in 
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aiiLs, and that ilia alKlomaii is extnMiudy ant-lik(‘ in form, 
resenildanco is quite ])arall(‘l ^vilh that of an Ortliopttnon 
aiit (see A ol. \. ]>. •>!!:)); the Insvel i.s hy lu) means uiieoi 
and it is strange tliat tliis curious case 
of resemhlance sliould liitherto have ^ 

escaped notice. The laig lains alxail on ^ 

]>hints and tiowers, and is fnvinentlv in . j 

coni])any with a,nts, liut we do not l^now ' 

whether it preys on tliein. Not the 




Fig. 271. — Myiodockn tipidina, China. 


Pk;. 270. I*lih>(')ini\iis 

Australia, (Alt»'r Mayr.) 

l(‘ast rinnarkahle. ol’ tlie 
facts connected with 
tliis Insect is that the 
H'smnhla m(‘. is conlincd 
to the (‘arlier instars . 
the, adidt hug not- heing 
like, an ant. AVe may 
ln‘i'(i mention that tliere 
are numerous liiigs that 
closely i-es('mhl(! ants, 
and that on the whoh* 
ther«t is iHNison to l»e- 
liev(* that the resem- 
hling forms are actually 
associated during life, 
though we really know 
very litthi as to this last 
point. 

The little suh-family 
Holop ti 1 i d(is, with 
twenty-five sjxH'ies, but 
widely distributisl in 


the Eastern hemisphere, is remarkable on account of the fcatheied 
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aiitennao and l('gs of its members (Fig. 270). Altog^her four- 
teen sub-fa, milies are recognised, the most extensive one being 
IIarpactorid(\s, including a great variety of remarkable forms ; in 
tlie Soutli American genus Notocy rtus (better known as ^uccodcrc^, 
Fig. 2r)7)> the prothorax is swollen and covers the l)ody to a 
greattu’ or less (Lxtent in tlu; fashion of a hood. In Yolinus 
and Etdyrs tlie coloration is the most conspicuous system tliat 
(‘ould he devised, the sides of the abdomen (eonnexivnm) btdng 
ex]>and('d into l)i‘ight-red lobes on which are placed patches 
of })olis]ied -black. The most remarkable form of IJeduviid 
is, p(n’ha])s, one from China (Fig. 271) of considerable size, 
of gvt‘at fragility, and greatly resenilding, like some Einesides, 
a daddy-long-legs hy, thougli it does not belong to the Eines- 
ides. It is an altogether anomalous form. According to 

Seitz there is found on the Corcovado in Erazil a lleduviid 

that exactly resembles oiu^ of tin* 
dark stinging-wasps of tlu'. genus 

Pepsin, and the hug makes the sanu‘ 
sort of movements as the was]) does, 
tliougli these are of a kind ([uite 
different from those of ordinary l )ngs.^ 
Althongb the attacks of liedu- 
viidao on animals are usually con- 
fined to the smaller and more 

knsh. “The are attached defenceless kiiids, yet this IS by no 
to a leaf and to each other hy a means invariably the case ; there 

viscid .substance ; red, the • p ^ ^ 

cover pale yellow, with the club ai’C 111 lact linmeroUS SpCClCS tlKlt do 

white at the tip.”~MS. note of hesitate to attack man liimstdf. 

L. K (Ireeii. . n ^ ^ ’ 

Several species of Iieiliivius do tins 
in Southern Europe, and are fretpiently met with in houses. J\. 
personatKS is tlie only species of the genus in England; thongb 
far from common anywhere, it is sometimes found in houses, and 
is said to destroy the common bed-bug ; it is able to pass its 
whole existence in our habitations, for the young are found as 
frequently as the adult, and are usually concealed by a quantity 
of dusty matter, or refuse, adhering to the body. This habit of 
covering the body with some foreign substance is natural to tln^ 
Insect, the young that are found on trees being covered with 
matter derived therefrom. Darwin has given us an account of 
1 Ent. Zeit, mettin, li. 1890, p. 281. 




VIII 


AE/orillLIDAK — CKKA'rOc OMlUDAi:- ( IMK'IDAK 5 yj 


tlie BeiicliiK'lia/ a an inch wliich in South Aiiuuira 

attacks liunian luMn^s aWw ili(‘ ihsliion of the coimnon hnl-hu-. 
In tliis (‘asc no ill-cllccls follow i!n* attack, luit in the lasc et' 
Conor/i s<( in Arizona, ait'at |)ain and inilaniinat ion 
ensue and may end in the aatlioiiiiL: and discliarp' of j^us. 

Xot th(‘ least remarkahlc (d' ( liaraetiu’s of Jut! u rmhii' is tlie 
form of the eggs of sonu‘ of the sjteei(‘s (f ig. 27-, and \d*l. \. 
Fig. 7S, C) ; the t‘gg h(*aring a jieculiar operculum, tli(‘ ])ur|iose ot' 
wliich is at jircscnt (juite mystiaious. 

Fam. 13. Aepophilidae.- A single Sju'clcs iorms this I’amily. 
It is of considi'rahle interi'st, as it is inoa])ahli‘ ot llight, jtassing a 
large pai‘t of its life, covered l»y tin' se;i. ^ hy/ey/// /7//s Imn/Ktn't'i 
/.S’ (( siiudl Inf^rct V'ith ({uifr sl/urf //^ve/, irlfJim/f (icrlli^ {tmJ intJi 
the or(f(ivs ef jliyld rejN'esnihil /e/ e imtr (\j errij short rh/tro, 
V'ith rounded h ind-niorf/i }is. It is Idiind on lli(‘ shores ot 
Western Franciy and, as a great raiity, on our own south coast, 
It no doubt sucks small soft animals. In the ('hannel Islands 
it occurs in spots where it is nearly always ((O’enal by a con- 
sideralde depth of water. 

Fam. 14. Ceratocombidae. Minute hiojs u-ith i>eelh (tnd 
elytra, Jiastrum free. Head not hrood^ soinm'hnt yrolivayd m 
front', eyes elore to the tJiortoe. Elytra nsiaflly V'fthout a dis- 
tinetly sep(frated mnnhrane. T<n'si th ree-joi nted. I his iamily 
includes at present only a lew, ndmile, Iragile bugs, that ha\(‘ 
often been classilied with (dmicidae or Aiithocoimlae, W(‘ have 
only two British specie’s, om*. ot which, JJffisoeoris (dienus^ is 
common amongst the damp shingle’ at th(‘. margins ol the buin^ 
and waters of Scotland. 

Fam. 15. Cimicidae. — OeeUl ali<^ent ; elytra rery short and 
l>road,so that the broad abdomen, ir Ift uneoremf Jfmd short 
and broad, JloMrum recrirrd in a yroore hmrafh the head. Tarsi 
Altliough this family consists of only a do/am 
species, it is tlie most notorious of all the Order, as it includes 
* the detestable Cimex lectularius or common Bed-bug. This Inse'ct 
is now i)eculiar to the habitations of man, and is said not to 
trouble savage races; or rather it is supposed to lie present only 
when tlie habitations have a certain di’gree o\' comfort and per- 
manence. It has no fixed period of the year for its development, 
but the generations succeed one another so long as the tein]»cidtur(. 

^ Xatnraiisl’s Voyagt', ed. Ife84, j). 3^0 ; chap. xv. 
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is sufficiently elevated; during too (told weather tlui Insects 
merely become stupetied, their lives being ns 

till wirndb returns. It is a favounte food w.th otbm s ts. 
and is destroyed by cockroaches and ants as well as by n , 

tl,e small Idaek ant jUoJiomoriiim will, it is said, clear a house of tlu 
Pedd.ug in a few days. Nothing is really known as to the origin 
of tliis Insect; it is now very widely distributed. The, othu 
spcci.'s of the family frequent birds and bats, and 
s niilar to the common bug. Tlie genus to which the be.U 
h'l.lngs is in many works called instead of 6 an- 

other authors apply the term A,wUlnu to A(dda, but 1 is 
to allow the. name Amnihia to fall into disuse. 

Fam. 16. Anthocoridae.-dAaeic hu,j. usually uAh ouU 

aud with dylra; the latter oeeasiouallyahhreriated but^ 

Mill developed, with memhranous tip. pwdonyi I > 

iiiiddle in front vuieh beyond the insertion of the antennae; ry/os 
not far frim the thorax. Eostrnin /err.— These small and obsm u. 
Insets appear to be rather numerous in species, and to lx, cliiet > 

Ikitish species belongiip^’ 
to 11 genera. About 200 
species of the lainily aie 
known. The memliers of 
the suh-hxniily ]\licrophy- 
sides are reniarkalile tioni 
the great dissimilarity ot 
the ibexes, for which it is 
not possible to assign an} 
reason. 

Fam. 17. Polyctenidae. 

— Pi'ohoscAs - shecith - 

jointed, tarsi fovr -jointed , 
a7iteji7iaefoiir-joM^ 7 nj- 
inind quite short, of one con- 
sistence . — The four or fne 
anomalous species forming 
tlys family are parasites on 

bats of the genus MoIosbus, and have A Ij^I^ribed 

Eastern and Western hemispheres. Westwood, who first described 



Fig. 27 Z.—Polydfues fumarius. 
(After We.stwooil.) 
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tlieiii/ treated tliem as abernnit Aiioj-hira or Liei', but tlu'ir do 
not ap[)ear to lie any snllieienl j^roiiiids for reniovinj^ theso para- 
sites from H(miiptera-lIeterot>tera. The eondition of their alar 
origans reminds oik* of what exists in ( 'iiih\c and Arpoph U us, and 
tlie mouth is not known to possess any \(‘i‘y peenliai’ stiaicture. 
AVt* Inive liad no opportnnilv of inakiiiLt a thoroiiL^h examination 
of Fulj/rtrnri^, and then'fon* speak wilh some dillidtmet*. 

Faiin. 18. Capsidae. — ^^^ulrruh'-s'r.nJ nr smuH hups, nf ilrlicutr 
c )i si sf ('}}(' (\ v'itliout orrll I ; (hr rliffrit niul u'ltii/s usindl// lu/'ifr in 
proportion to tJie hody, the Jonnrr u'ith (wo rrtls [orrusionolt y 



onhj one) in the inernhrrrne. Autrn/oo' Jour-po nfrd, (hr srmnit punt 
iisuollfj rcrif toiKf, the (rrtni not two nmrr slrudt r thou (hr ntlnis. 
‘Ilir proboscis not rrrrirrd in o yronrr. Arutrtiuui exposed, unutr- 
rotr/y lor(p\ Torsi th rrr-p)i ntrd , hnnotr uoth on uiipositnr 

ropidde of rxsrrtion . — 'Idiis family is om* of IIk* most (‘xtensive ol 
the Jfemi|)tera, ; we liave about 170 sjie< ies in lirilain, when* 
tlu‘y ai’(*, most abumlaiit in the south. Ihe exolb* s])eeies ha\e 
Inam but little eoll(‘eted. Their eolours 
ai'e usually dc'lieate ratlua- than vivid, 
iind ar(i never nietallie. Tiuw ti<Mjnent. 
plants of all kinds, and many ol them 
skip by the aid of their win;^^s wilh i^reat 
agility in the sunshine. Tin; majority 
]>robal)ly suek the juii'es of the plants, but 
some arc^ known to prey on other Insects. 

The species of the Indian gmiiis JfAo- 075 . ol' ;i st('tn witll 

r'Ws (Fig. Ii‘r4) nre re.uarkMn. ky .;f 

]>ossessing a knobbed spine pn^ecting . Du.igt^oji.; 

straight up from the scuteUum, making 

tile individual look as if it wen- a siicciinen with a pin tlirougli 

* T/ics<tunis cni. Uxijinaisls, 
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it : they jittack the tea-pljiiit ami do considerable damage. They 
ar(i known as ]\los([iuto-])light. The egg ls of comparatively large 
size, {ind is ])laced ])y tlie bug in the stems of the t(‘a-plant, 
l)ut attaclied to one caid of the egg are two long slender tlireads 
tlmt project externally. A similar (;gg (Fig. 275) and method 
f)f (jvi])<)sition liave been described by Mr. Dudgeon as occurring 
in anoth(;r species of Capsidae, called Moesa-blight, in India.^ 
Fam. 19. Saldidae. — Head shoet and hroad, irith lan/e, ]),'<>- 
■ndne/d ryr.s. Ocelli ])reseid. l^rohnscis not applied to under snrfaee 
of head or hread in repose. Heutellnni laiaje, not core red. Eljftra 
eorerinjf the, upper snrfaee of the (dnlo/nen, formed of three, distho f 
parts. Tarsi thaxe-joinied . — These little bugs run with velocit}' 
<)V(U’ mud in damp places, or live in w'et moss; some of them can 
jump; they are all of dark or obsemre colour. There are only 
three genera : Halda, of which we liave numerous British species, 
being the principal one. 


Series 2. Cryptocerata, 

The remaining families of Ileteroptera are of aquatic ha1)its, 
and form in n(‘arlya.ll works a separate division called llemiptera 
Cryptocerata (or Hydrocorisae, or llydrocores), distinguished by 
the antenmu; being apparently al)sent ; they are, howtiver, really 
present, being situate on the under side of the head, to whieli 
they are closely pressed, or in some cases placed in a pocket in 
front of each eye. There are six of these families. Schiodi*' 
is doubtless correct in treating this division as an unnatural oik^ ; 
it is, however, generally adopted, and is convenient for the pur- 
poses of nomenclature and arrangement. 

Fam. 20. Galgulidae or Pelogonidae. — Form short ami 
hnuul ; hcAid very hroad, with imnnineynt eyes, ocelli 'present. Himl 
leys thin, formed for runniny. — The Insects of this family aiv 
but little known; they are only sub-aquatic in habits, frequent- 
ing damp places at the margins of streams and waters. Tin- 
presence of ocelli distinguishes them from other water-bugs, with 
which indeed the Galgulidae appear to be but little related. 
There are only about twenty species of the family known. “ 
possess none in Britain; but one, Peloyonus maryinatiis, occur- 
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in South Europe. Tiie other nieiuhcis of Du* fiinilv ao' vimt 
widely scattered over th(‘ surfaei^ of ili«‘ (‘ai th. 

Fam. 21. Nepidae. Alx/ntnrn J /lusl/t'd hrltind irifji a loiiff 
sloulrr sip/hni; front Z/y/.s* }notr, or Ass doiojtttr fiO' cttpiurunj 


])rril, placed quite at the front 
edije of the prothorax . — This 
family consists of two interest- 
ing hut very dissimilar genera, 
Xepa. and Jianatra. Both an; 
widely distributed ovm' the 
earth, and are ratlier numerous 
in s])(;(*ies.^ We have one 
s])ecies of each genus in Hritain. 
yepo. elnerea, tin; common 
“ wat(‘r - scorpion,” is one of 
tlu‘ cuiiinionest of Insects in 
Southern Eritain, living con- 
ccahul in shallow waters when 
n(*ai‘ly or (piite stagnant. 
lionatra linear lh (Fig. 276) is 
much less common, and ajiju^ars 
to l)e getting rarer ; it is not n;- 
corded from farther north than 
( a ml) ridge. 

The nature of the respii- 
atory arrangements in these 
Insects is of considerable in- 
terest ; the long tulie at the 
extremity of the liody consists 
of two parts (as shown in Fig. 
276) brought together in the 
Riiddle, one from each side. 
Lacaze-Jjuthiers states that the 
processes are elongated pleurae, 



Flf.’. 270 — IhiiKifnr lliimrii, willi tlic two 
ju»rtio!is, o, of llif pHj.ir.itfiiy si].]! n 


hut in the young it is far 

bom clear^ that this is the case. However that may be, they 
^ceni to convey air to the true Ijreathing organs, situate insido 
the cleft on the apiical part^ of the abdomen itseli ; l)Ut details 
to the way in which transfer of air is elfectol along this 


^ Ferrari, Monograph of A I’* 
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very ])i‘olract(‘(I passage are not Ibrtlieoniing. The develop- 
meiit ill Nepa has been studical to a certain extent. The 
apical stigmata are the only pair of the abdominal stigmata 
that exist in the imago of JVrpaj the otiier six ])am's 1)eiiig 
obliterated; the third, fourth, and lifth, according to Schiiklte, in 
a Vi'iy ])eculiar manner: lienee, as Martin says/ the respirator} 
s}'st(aii is nietapnimstie. In an earlier stage of tlie life, howevei-, 
tla'se six pairs of stigmata exist in functional activity placed in 
a groove on the under surface of the l>ody ; so that the condition 
is tliat terimsl pmapneustic, and remains so till the linal nionlt, 
\vh(*n the long sit)hon app(‘ars. In the early - life there is a 
short prolongation from the end of the body in connection willi 
the pair of grooves alluded to, Imt it is a single nnpaiied organ, 
and does little thm*(*fore to explain the appi'ar- 
1 a ance of the sijdion, vhicli must, at present, lie 

I |M M f considered as being suddenly develojicd at the 

' The eggs of Nepida,e are remarkable oliji'cts: 

common \vater-scorpion Ix^ai’s seven i 
filaments at one (md (Fig. 277 ); while that (»!' 
Riinati'd is more; elongate, anel l)ears only two. 
very elongate, threxids. The'se eggs are de])Osite*(l 
in the .stems of wateu’-jilants, being intrealuee'd 
tliereun, so that the lutily of the egg is cenicrah’d 
while the tlireeads pr(\je;et : those of lianalra aie* 
P^'^^^'vel in stemis lloating on the water, and in 
coiiseejiienci; of the threaels the stems look as it 
they were infesteel liy some fungus. The stiuc- 

Fio. 277. of tiire- anel ibrmatiem of the eggs have be'eni 
( AiCr Korsch^^^^ investigated with consielerable detail by Kov^ 
schelt.*^’ He looks on the lilameiits as jeiieu- 
matic, and considers that they supply a coating of air to th - 
body of the egg; they consist of a spongy mass encircleel by t\y» 
layers of egg-shell, both of these latter being peculiar in strut - 
ture ; the spongy mass is continuous with ,a layer of tlie sann- 
kind of substance placeil on the interior of tlie shell of the bod} 


^ IjhU. Sue. Philomat. (8) v. 1898, p. .'>7. Tlun’c is some diversity of o}iini"H 
as to till' resjo'nitory orifices, and some authorities say tliat thoracic, stigmata cxi-'t 
even in tlic imago. 

“ Acta Ac. trcrman. li. 1887, p. 22-1, and Zcitschr. wiss. Zool. xliii. 1886, p. 
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of tlie egg. It ^vill 1 h‘ m'orh‘(‘U‘il tlwit we liave (h'scrllud , 
502) an egg, apparently of tlu' sann‘ nat urt‘, (lt‘posite(l Oy (apsitls 
ill tlie stems of land })lants, so that it is very iloiihiful wliathm* 
the threads an' really eninu'cted with the aipiatic* Ot'velojaiu'nt 
of the emhryo in Xepidat'. Ihit tin* most iiiti'n-st ing foature 
conneeted with tlu'se eggs is, aceoidiiig to Korsehelt , th(* mode of 
deV(‘lopm(‘nt of the lilanuaits, whii li is .sa/ //^ /o /•/.< ; (lu* shell of 
the egg is di'vcdoped in tla^ ordiiiaiy maimer as an (‘Xialatioii or 
exeri'tion from ('pithelial e(‘lls: hut tin* shell of tin* lilana'iit is 
formed as an intraec'llular ]>ro(luet : a imuK* of ehit iii-format ion 
tliat a])pears to ht* piaailiar to this street me. Korsehelt remai ks 
tliat “ it is in the highest d(‘gn‘(' woithy of atttuition how hy 
any ])roeess of developm(‘nt thnuigii a large immher «if siieeessive 
generations so eonpilex a eoiiditicui eould he (‘staldshed as tin* 
result (d' adaptation to extc'rnal eondilioiis; and this IxMonies 
even mon^ intc'resting wln'ii W(* reiiieiid>er that Idghly peeuliar 
special [)ro(a'sses and d(*])artui(‘s fr<»iii the usual ukkIcs of tissue- 
formation are necessary to periidl tin; de\ idopment ol this 
apparatus.” ^ 

Fam. 22. Naucoridae.- -Ve ocrill, (tml //e irrtni/m/ /u'oriss 
/<> (he hod if Ji'out l('(/s iiixei'ti'd toi e/* lua r (he *]) (h>' 

fii'osleDiti m. 'Aidei'n)!' J'riiun'H itsudljif hroad a/id jhif. 1 lie 
niemht'rs of this family an* truly a([uatie, and swim leadily in 
the water. The family^is small, including ahout. nine gmieia 
and thirty species, hut, like many water- Fnseets, the genera are 
widi'ly distributed. AVe hav(*, two in Britain -one ol them, 
Kanroris, common; the other, Ajihehirhoi n/x, rare. 

Fam. 23. Belostomidae . — Ad orri/t, and no lonff (rnmnoJ 

tid>e to tJie l)odij y front Jr(/'^ inserted /o'ot' the J root oj the yo*e 
sternvrn. .Posterior titiine not sjun// ; jlottrneil o nd jo’ne 1 (ft (f 'no (Jt. 
sn:i /n/ni uff hairs. — Although th(*s(*. Insects have liei*n classified 
with Xepidae they liav(i hut litth* relation tla'nAvith , on the 
other hand, the distinctions from Xaucoridae are tar less im- 
portant. The family includ(*s some ot the largest Insects. I he, 
^^outh American Bekstoma grande attains a length of foiii* or four 
and a luilf inches. Xotwithstaiiding their considerahh* size 

Belostomidae exist in very large numhers in some local iti(*s, and 
lre([uently destroy young jish l>y aid of the ])Owei iul thouga 

^ Korsehelt, Ada. t.c. p. 245 . Compare the remarks we have made 011 }>. 559 as 
to the peculiarities of eggs of many other Ilemiptera. 
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Fig. 278. — Znitha anura, 
carrying' (^ggs on its back. 
West Indies. 


short rostrum. They appear to be unable to resist the attrae- 
tion of (irtilicial light, and are consetpieutly sometimes destroyed 
has long been known that species of tlit^ 
genera DiplonycJius and Zidthu cari'v 
their et^t;s on their backs. There is no 
special receptacle for tlu^ purpose, but the 
eggs are kept in their peculiar position 
by means of a cement insoluble in water. 
It has been stated by Dimmock tliat 
they are placed in position liy means oi‘ 
a long, Ilexible ovipositor. Schmidt, how- 
ever, found that a specinuui of .Diphi- 
nych/us, lx‘aring eggs and examined l»y 
him, was a male, and lie subsecpiently 
found tliat tliis was the case with otlier 
egg-bearing individuals of other species, 
so that the mode in whicli tlie (\ggs an*, 
placed in this position and the o])ject of 
so curious a liabit, ixanain uncertain. The species of Bdostoraa 
are highly remarkable on account of the cui’ious and com])lex 
structure of their antennae, in respect of wliich the neanest 
analogy is to be found in the large Coh'optera of the g(*nus 
Hydropliil us. A very deep, ear -like pocket, exactly suiti'd 
to the form of the antennae, 
exists on the under side of the 
head ; hence in repovse no sign 
of the peculiar shape of the 
antennae exists. When the 
antennae are placed in this ear- 
like pocket only the one side 
of the basal joints is exposed, 
the long processes being re- 
ceived into the deep pocket. 

In Hydroidiilus the antenna is 
used as an accessory organ of 
respiration, and it will be in- 
teresting to learn whether this 
is also the case in Belostoma. Belostomidae have patches of air- 
carrying pubescence, analogous with those of Hydrojdiilus, on 
the under sides of the body, elytra and wings, but we do not 
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279. — Antenna of liehMoma sp. A, 
One side of the under surface of the lieaj, 
with antenna, extended ; B, witli tlje 
antenna retracteil. u, Side of heail ; ' . 
pocket for antenna ; (/, position of the eyes. 
The corresponding joints of the anteiiii.i 
are numbered 1, 2, 3, 4 in each tigure. 
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know how tliey are charged. Anollu'r i'xtrenu*ly iiiUMi'stiuLC 
analogy is found in tlie nianner in which the idytia arc linked 
to the body; a piojection Imm the tlioraeic* side-}h(‘ces, rmining 
a long pouch, into which a fold on iln* iniuu* side of tlie (‘lytrii 
fits, the two being subsetpiently lockml by tlie action of some 
spix'ial projections. This arrangiMiK'nl is similar to that which 
exists in tlu^ anomalous family of watcr-lnvlh's Pelobiidaix In 
order to make this mechanism niort' ]n‘rft‘ct tlu' sid(‘-]nt‘ces in 
Hrlodoiiui form free processes. Martin has iiilbrmcd ns that 1 hi‘. ^ 
young Inive the mctasU'rnal (‘J^ist(‘rnum piolongcd to form a. 
lamella that he thinks may In*. Ihi* K'spiiatory ]mrposc‘s.^ About, 
twelve genera and u])wards of lifty s[tc‘ci(‘s of llclostomidai* an* 
known. None exist in our isk's, hut several sjnndes extend tlnar 
rang(‘ to Southern Europe. In the* waters of the warm regions (d‘ 
the continents of both tliii Old and N(‘W' Worlds tlu*}' an* (oinmon 
Insects, l)ut as yet they havi*. not been Ibund in Australia. 

Fam. 24. Notonectidae. — Pros/^rntnH xhoi/, sn dntt flu’ 

are placed near the hark jntrl of if as lec/l as near the Jriatf ; hae/r 
of the head orerl((pped hy the front if the jn‘<na>fnin. — d he water- 
boatmen an*. extrem(*ly common in our ])onds, wheii* they may 
he seen rising to the suiface and raising tin* ])osterior (‘xt remit y 
of the body for lireathing. They swim on their liaeks instead ol 
in th(i usual position, and have* an elaborate arrangement ol long 
hairs on tin*, body to assist tlu'in to e;irry about an air-sn|n»ly. 
They are said to be lighter than the water, and to hav(* some, 
dillieulty in keeping away from the surlaee. Ae/c/or/r/ yJanea 
is the only Eritish species, but wa* have a second minute* Insect, 
7 OS', Si/// X, belonging to the laniily. It. lies in the mud at 
the bottom of shallow waters, and may sometimes Im*, fished uji in 
great numbers. It is considered by soiia^ authors to f(Jim a 
distinct family. The oviiiosition of j\idn/ierfa has been obser\ed 
by Ilegimbart ; the eggs are inserted into tlu*, stems ol aipiatii. 
plants. 

Pam. 26. Corixidae. — j^rosternum short, as in Xntoneetldae ; 
suiiwiit of the head f ree f rom the tJarrar. 0 hav(*, nmiKUous 
species of the genus Corixa, in Eritain : and others extieinely 
similar m appearance occur in various parts of the wa»rld. Ihe 
head is remarkalily free, and capable ol great lotation. On 
dissection it is found to be attached to the thorax only b} a 
^ Bull, Mus. FariSy 189t), p. 238. 
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narrow area; in this respect it diliers widely from Xotoneefa, 
which possesses an extremely large occi|)ital fora, men, and the 
head of which possesses but little freedom of movement. The 
extremely short proboscis is more or less retractile, and therefore 
fre([U(mtly ap])ears absent. A second Tlritish genus ecjiisists of a 
single s})ecies, ^ujam These Insects, unlike Xo(o~ 

ne.rl((, a,i‘e ([uite a,t home beneatli the water, where tlu‘y scurry 
about with extreme rapidity, and occur sometimes in enormous 
nninbcirs. In Mexico the eggs of Corixa amcriaDKi and of C. 
Jrnwrida are uschI as food, and aT(‘. said to be very nice. The 
Insects themselves are uscal as food in both ^Vlcexieo and Egypt. 
The species of this family can make a noise beneath the water l)y 
rul)bing the front feet against the proboscis.^ The males have a 
very complex asymmetry of the terminal segments, and in some 
species ])ossc^ss on one side of the dorsal surface a (uirious asym- 
metrical organ consisting of rows of very closcdy -packed, in- 
tensely blac'k, comb-like jdates, called by Buchanan AVhite a 
strigil. This organ seems to be similar to the peculiar stiaictures 
found on the terminal segments of certain species of Scutellerides. 

Sub-Order II. Il0xM0rTERA.“ 

Fam. 1. Cicadidae. — Head ivlfk fh ree ocelli^ placed tria iiffiihi rlif 
on the sumoid hetiveen the coni pound eyes; antennae considinif 
of a. short basal joint, surmohnted by a, hair-like process dir died info 
about Jive seymenfs. Front femora more or less thick, armed.- v:ith 
teeth. Pednnele {or based joints) ef antennae •withoid- sensiiire 
organs . — This important family consists chietly of large Insects, 
few being as small as one inch across the expanded wings, while 
in some the ex[)anse is as much as seven inches. As a rule 
the four wings are trans])areiit and shining, with the nervures 
remarkably distinct and dark coloured ; but there are numerous 
forms where the whole creature, including the wings, is highly 
pigmented in a showy manner ; frequently in black and yellow. . 
Cicadas are said to be without any special protection, and to ho 
destroyed in considerable numbers by birds and other animals. 
The body is broad and robust, and is never shaped uito the 
extravagant forms we meet with in some of the other families of 
Homoptera. Cicadidae are almost confified to the warmer regions 

^ See Carpenter, Irish Naturalist, iv. 1895, p. 59. 

^ See remarks on pp. 543, 544. 
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of t]u3 ojirtli, l)ub wo liavo oiu' 8]u‘cit s. a 'jjrcat raritN , in tlir <'x- 
treino Hoiitli of Eii.uland : alto^ollicr (liciv aiv about 800 s|HH i( s 
known. 1 huso Insocls ai'i* si'on oi'oinul — 8o far as thr 

lit(‘-liistori(‘8 are at prrstuit known- -only in tin* ]H*rf(‘i‘t rondi- 
tion, tlie (.'r(‘atures in thoir earli(‘i‘ slant's IkmiilJ suliliUTanoan and 
livin^f on roots. As soon as tin* individual coiia'S out ol‘ tli(‘ 
ground it s]>lits open tlu' nymph skin, and the piu-ihcl (hcada 
miuu’ges. ()ni‘ species— tht‘ Xoilh American Clntihf 
— is a most notorious Insect owiiii; to its lifc-cycle of siwenU'en 



Fin. 2<S0. — Ci('(«la septendiU'lm. Xortli Aiii<*iic;i. (AftiT I{il»*v.) A, B. 

iiyinpli ; C, nymph skin jim-r rm(*mM‘iic»? <>1 tli*; D; E, siM lion ol Lwig with 

serifs of eggs ; F, two eggs niagiiitifi. 

years. It is considered tliat tli(‘ individual, niter neaily sc\en- 
teen years of underground mxisteiiei*, eoinc.s to the siirlacc. and 
lives for a brief period tiie life of a noisy Ins(‘et. 1 his is tlui 
only Insect at present known having so considerable a longevity. 
Tliir. fact, and S(‘veral other ]>eeuliariti(*s, have altraetiMl much 
attention, so that tlnu'e is an extensive literature eoiineeted with 
the seventeen-year Cicada. It has a wi<le- disti-iluition ovt-r tin* 
United States, but does not coniine its api)earanee to eveiy 
seventeenth year, Ijeing found somewhere or otlier iicMpiently 
in numerous localities — almost evauy year. I he evideiiee as to 
its periodicity lias been obtained by taking the locality and otlu'r 
points into consideration as well as tin? year ol aj)pearanee. 
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l»y so doiiiji- it li;is been toiiiid possible to establish tlu* existence 
of twenty-two broods which are distinguislu'd l)y consecutive 
uuinerution. This b(‘ing done, the evidtuice as to the ja'ars 
during which Cicadas have appeared in any given locality is 
(‘xaiuiiH'd, and the ri^sult is believtnl to bear out the vi(‘W that the 
lir(‘-(Tel(‘ of the individual Insect is really oiu' ot‘ si'venteen years. 
According to this view there ai-(‘., underground, in c(U'tain localities 
individuals ot‘ dilterent ages that will appear on the surface as 
iii;itm'(‘- individuals in dillercuit years. Thus in LScSo it was 
understood that there were undcu-gnaind in Alabama two lamods, 
viz. lirood xviii. that would apju^sr on the surface in 1<S04, and 
lirood iv. that \vould ap[)(‘ar on the surlai'e in 1896. TTie pre- 
dictions nuide as to the y(‘a.rs in wliicli Cicadas would a]»p(‘ar in 
some given locality are consid(‘r(‘d to have ]irov(‘d correct. ^lore- 
(‘ver, partimilar (uitomologists have in certain localities verified 
by personal examination the a])peara.nc(^ of the Insects ior seveiul 
consecutiv(i periods of scvenbaui years. Thi'se facts a,p])txir fairly 
conclusive., l»\it they Jtre iniich com]dicated l)y another point, viz. 
that in certain localities the period is one of tbirteiMi, not of 
Hev( 3 nt(‘en, years. This is to some, (‘xtent a ([uestioii of climatic, 
the thirt( 3 en-year interval being chidly cbaractcTistic of the 
Southern States. It is not, how(‘ver, entirely so, for there 
are localiti(‘S in whidi the broods have an inti'rval of eithiu‘ 
thirteen years or seventeeui years. Another fact should be 
renieml)er(Ml, viz. that it is admitted that not (piite all the 
individuals of a particular brood are true to their proper time ot 
appearance ; in other words, a few specimens may appear pn*- 
cociously a year or two before their comrades, while some may 
lag behind to a coiisiderahle extent. It is theretore a matter 
for great surprise that, under these circumstances, the broods 
should keep distinct at all, for one would suppose that time- 
variation of this kind would lead to completely obscuring the 
distinctness of the broods. We must also call attention to the 
fact that both the seveuteeu-year and the thirteen-year broods 
have a dimorphic form, or sub-species, called C. casmin wliich 
accompanies the ordinary ibrm, with which it is apparently as a 
rule not connected by. intermediates.^ 

1 W(! iiui.st refer those who may ^Yish for further information as to this complex 
and difficult question to the writings of the late Professor Riley, especially to 
Bulletin No. 8, 1885, U.S. Department of Agriculture, division of entomology ; 
and to the more recent report by Marlatt, JhilL Dep. Jgric. Ent.^ N.S. No. 14, 1898. 
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(^ic‘atli<lao aro pvovidad wiili powcrlul nvipositoi s. 'Tin* 
off', luhri m art* in tin* wooih' stems of leashes; 

att(*r ixMiiainiiig tlu*rt* a. fi*\v W(*el.s tin* yoimj^ liatoh out, drop 
to tlu‘ ground, and, as ])r(*vituisly stated, disa])pear ftir nearly 
sev(*nte(*n vt'ars, nt‘arly tin* of whieli tinit* is passt'd 

in tlie larval slati*, tla^ nviiipli comlilitui exist ing’ for only 
a. f(*\v days. ddiey feed on the loois of vaiitais tiau's ; it has 
lu'i'n said that they are iiijiiiieus in this way, hnt other 
aiithoritii's maintain that they Muk only a nmist. i*xndation 
from tin*, roots. It is V(*iy dillieidt. to ehtain information as to 
their stram;(*, ])rolong(‘d, snhleriaiuan life; it said tliat^ the Inst'ets 
sometiiiK'S ])en(*trat(‘ to a i^ieat dt }>ih ten feet, r\r\\ twenty feet< 
are mt*nti()n('d ; - and as nr(*at. ehaiiucs may take pha i* on t he siirfai i* 
diiriiiL!,' their lono ]iv(‘s, thi'si* Insect Kij) \'an W’inkles soim*- 
lim(‘s emei’L^e. in V(‘ry stran^i* enndilions, and may appi'ar even in 
(h‘(‘p (‘(‘liars. AVh(*n tJa* ]»upa comes to the surface it, hooks 
its(‘l( on to tin*. sUmi of soiih* plant, or other ohject, the skin of 
tin* hack spilits, a,nd tin* Cicada cmerm's. .\mon^‘ the ine\ jhieahh*. 
])(‘euliariti(‘s of this Ins(*et must he mentioned tin* fact- that, when 
(*m(*roin<^' it sometim(*s constructs chimneys, oi’ Hues, extending 
S(‘V(*ral inch(*s ahov(* tlu* surface of the oinimd. Tin* reiison lor 
this is much dis|)iit(‘d; it was said that tlu'y are for rehi;^a 
aguinst inundations, l)ut this a j>pears to he \ er\' douht ful. Cerla in 
of tin* hroods (.‘onsist of an almost, incalculahh? numher ol indi- 
viduals, and it is very strange, to lu'ar woods, or other loc;diti«‘s, 
that hav(*. h('(‘n for many years fre** Iroiii thesis Insects, all at 
onc(; resoundinj4‘ with their noisy soiiu. 'I he se\enteen year 
(deada is considert'd to he doonu'd to a sj)eedy (“xtinetion; tin* 
extension of cultivation and hiiildinu’, and the introduction to 
Am(‘rica of the English s[)arrow', are likely to i^rovi; too much 
for the Insect. 

Although llemi]d,era aia* elassiiied hy main' among tin* 
Ainetalxda or Insists witliout metamorphosis, it is im]>ossihle 
t(j deny that the (d(;adidae exhihit a considerahle amount ol 
metamorphosis, and th(‘y ani usually irn'iitiomMl as (‘xeejitional. 
The yvung (Fig. 280, A) is totally unlik(* the adult in lorm 
and colour, and maintains, to a certain extent, its (*.xi.st(mee 
by the aid of a diflereiy. set of implements. Ihe larva oi the 
Cicada is ccdourless, with an int(‘guni»‘nt ot very leehle consistenct*, 
rather large antennae, and a remarkable pair ot tossrjrial legs, 
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,,„,,,rul, un.l the creature isca,.al,le ..t movn,- al|out 
, seapes from tl.e, pupa hy tlu-. splitting tlorsalb <•» ^ ^ 

l|„. Umraeie segments. Tl.e empty pupa-skm does not .h , 

Put retains its form, and in countries where ‘ 

,|„untly attracts attention hy the strange lorn, it p.cscnts, 

.irimi nlaeed in a conspicuous position. 

'■'sol b J.. s, a- tl.., p-- '. 

„f „ IV,, ,n tl,.. si..,..; .....1 

to .....to .. to tl... . .1 

1 Hv,.‘ \ curious dilfereiico ot oiunion piei.uls ab t 

lucomotive. A unious _ countries they 

whether their song is agreeahk. oi not . uuisanee, 

•ire kept in cages, while, in others tlu^y are considei.,. a nn.sanw, 

«i.,»i,« i,..« i.c....,i r..r IV«... ....i.i.~t, tat I..- ...... '’'““b ; 

■ Itil.'v’s .l..sciil,li.... of tl.o lK!ttor..i...n.»» of tl.o 'P'pyp 
(•k..,a.. is t.v fi"..i a s.tisf.iotory U'»ti.,ioni..l to tl.e gooilUstc 

th..'t i..».«.t ; Kilej atyo, “ 'fta. go..™..' j "ibrUn'li...'- 

...oas, ,» a ,«„l,i.,at,o„ ol 1' .t.S. 

.a,.ol.i..e I....1 .. .liatait ll■.«■I)o.»f I'-at ' J 
ai.„„.i,o.i, „.i,.,ics ..cot a y™';. 

similar circumstaiices ---a SOI t Ot SCI cam. a j 

1 Some eiitomoloflists consider that this “ 
of the combined eUorts of several mthviduals. Cp Mathtn . it 

is mmcecssary to say that the poet ivas not Sappho, hut one of the baser sex, 
named Xeiiarclius. 
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a ( hir[) soinrwlial liki‘ lliai of ;i ( rickt't aiul a \ i‘ry loiuk shrill 
svreecli })rolo]isj;t‘(l for tifli'ou or twenty sihoiuIs, ami uiahuallv 
increasiiiL;- in toive am] llaai docivasiim.” Tlu' nr use of 

the nois(‘ is very doiihlful: it is said that it attrads tlie 
imnah's tn lhi‘ inalt's. “ I)(‘ ^usi dais mm est dis|iutandmn ! ]H‘r 
ha])s, ]i(»\v(‘ver, lliere may 1 k‘ som.- temk'r notes that, we fail to 
]K‘reeive; and it may h(‘ that the alisema' of anv deliniti‘ ornans 
of lu-ariiiLt laalnei^h flu* resnlt of a st.*am-(‘n-im- \vhis(h‘ to the 
(.‘(jiiivalimt ot an aL;re(‘ahle w liis|Ka’. No sjx'cial auditory orL^aus 
liave l)een dideeteiP as we ha\o already intimated; and certain 
naturalists, amon^^st whom we may mention (liard, think that 
the Ins(‘ets do not hear in <aii- sense ol’ the \\(»j‘d, hut, fi*el 
rliytlindeal vihrati«»ns; it. is also recorded that tlionoh \ciw' shy 
th(‘ Ins(‘ets may h(‘ indiiceel to a|»)aoae!i any one who will staml 
still and ela]) his hands in yood measure within the raiiLto of 
their simsil )il ities. d'heia* is a i^ood dial ol support to the idea, 
that the males sino in rivalry. 

Vocal structures. Althouuh we may not, lu* ahh* to luo- 
iiotinei' a linal ojiinion as to tlie \ahie to the Insect of tlie sounds, 
}'et w’e cannot withhold our admiiation from the structures from 
which they jiroec'ed. These are indeed sie ^•om|tle\' that they 
must h(‘ I'ankcd as amongst the most lemarkahle \ oiee-oi m;,|,s in 
th(' animal kinj^dom. Tluy are lolalI\' dilfenmt from tin* 

stridula tino' oroans that are found in many other Insi'ets, and arc 
imh'cd (juite })eculiar to tlie (’icadidae. Some diffcieiicc ot 

o])inioii has existed as to the manner in wldch the stiuctuies 

act, hut the account ;^ivcn hy (’arlcl, some ol whose li; 4 ures we 

reprodma*, will, helieve, he found to he (a.-ent ially eon eet . '1 h(‘ 

structunxs are ])a.rtly thoraeie and j'^n lly ahdominak < hi ex- 
amining a male (^innhi there, will he seen on the undei- suitace 
two plati*s — th(i openada usually meeting in the middle line ol 
th(‘ hod\' and oviu’la j»ping the hase ot the ahdomen to a gieater 
nr less extent according to the s]»eeies, sometiim'S nearly (overing 
this part of the body; these are (mlargements of tlie metat horaeie. 
epimera ; they can he slightly moved away from the* ahdomen, 
and, as^ thti latter pai't is capahle "1 a still greater extent of 
movement, a wide tissure tnay lie produced, displaying the complex 

‘ Swiiitondaiinstliat f.iicuhia- ic intraii. ^ in the von] aj-iontn^ lyai. anililory 
organ ; if so, the male \voul»l he <h ;ih-ii‘'l hv hi> o\Mi noiM.-, A\hiie the leiiiali.,', not 
possessing tlie organ, shonM not h'-ar the ••'ong. 



574 


irKMIPTKRA-IIOMOPTRRA 


CHA?. 


structures. lii ordcu* to s(‘e tlu* parts it is ])ctter to cut Jiway 
an operculum ; uu(lerm;atli it tliree membraiu^s can be secui, an 
exteriml, tlu^ tiiulfal ; an ant(*rior, the folded or soft membraiit' ; 
and a posterior, the miri’or. This last is a most lu^autiful object, 
t(‘usely stiH‘t(died and pollucid, yed rtTUndiiig light so as to be 
of Vin-ied colours; there are also thr(*t‘ stigmata, and some 
eh;iml»ers coiinecU'd with th(‘ a])paratus. ddie s»)und is primarily 
piodiici'd by the vibrations of tlie timbal, to which a muscle is 
.‘itbielu'd ; th(‘. other ni(‘mbran(‘s an' probably also thrown into a 
eoudition'-of vibi’ation, and tlu^ whole sk(‘l(‘ton of tlie Insect ludps 
to increase or modify the sound, which is probably also inllneneed 



A B c 


Fig. 2S1. — Musical a]iparaius of Cinuhi pleheia. (After Carkt.) A, Ventral view (Oper- 
culuiu oil riglit side is reinove<l) ; aj>^ apojdiysis ; c, cavern ; c, troeliantin (elii'ville 
of Reaumur) ; enf, part of internal skeleton of abdomen ; va/, sjieeular membrane ; 

soft or folded membrane; i’, base of '.s/, .sC, stigmata; f, ilrum 
“timbale” ; v, operculum ; le, lirst, 2u, second abdominal sej^unent : B, same seen 
laterally, portion of abdominal wall as well as operculum removed ; a, ])oint of 
insertion of bind wane ; J/c,v, mosotborax ; ac, scutum of metatliorax ; third 
abdominal segment ; rest as in A. 

by the position of the; opercnhi. The stigmata probably play an 
important part by regulating the tension of the air in the 
chandlers. In tlie female some ol‘ the structures are present in 
a rudimentary form, but tlu're. are no musch^s, and this sex 
appears to be ri'ally (|uite voietdess. 

Fam. 2. Fulgoridae. — Ocelli tiro {rarely three, or cvtircly 
obsolete), ihaced beneath the eyes or near the eyes, usually in 
earities of the eheeis, antennae placed beneath the eyes, very variable 
in for nt ; usually ef Oro Joints terminated by a. very Jlne hair, 
the second joint with a peculiar texture (f the surface, owiny to the 
existenee of sensitire structures (Hansen^. Form of head very 
diverse ; vettex and face forminy either a continuous curve, or the 
planes of the vertex and face forminy an acute anylc, or both pr0‘ 
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lontji'd .S'/) r<.s to Joi'iii fWitjocf ( i) ti /!/• ot'iOf'iJi (Jutt niof/Ju- mimsf 

rrofliontx Jin' f her (tnnnJ nor inu/sii<i!ijf (irrehi/x'd. 

This family is of lai‘L!;o i'\U‘nt . and iiudmh's at ]»r(‘siMif su «rv(>at 
a variety of forms that it is nsilly .diimst impossihli' ti’i fraiiu' a 
definition that ^vill n})|dy to all. T!a‘ nnnsual situation of t1u‘ 
ocelli and lla* }R‘ciiliar second joint of thi' antennae must at 
pr(‘sent he takmi as the liest diaeiiu>iii' i haractms : occasionally a 
third ocidlus is pr(\sent. Sonu* ot tliv hulnoridac an‘ anion^^sl, tluj 
larg(‘st Insirts, others an* <|nit(‘ small. 'The family includes llu^ 
so-calhal Lanteiai-llies, in which iIk- tVoiil of the head forms a hii^a* 
misshapen jiroboscis that was formerly believed to Im* luminous. 



great many — and of very diffcrmit kinds have the. curious power 
of excreting large (piantitii'S of a whiti*, lloceiilent wax. 'I his is 
exhibited by our little llritish Insects of tlie genus T/,/ / //.s-, and in 
some of the exotic forms is cari’ied to an extent that, becomes a 
biological puzzle. The Trojacal American genus /Vo ////,/- may be 
cited as an example ; lieing about an inch long it flies about with 
a large mass of this waxy substance twice* as long as its«‘lf ; 
indexed, in the Mexican I\ on rmunfi , the*. Wiixy proe-esses are lour 
or five inches long. This wax forms a fa\‘)urit(* looel of certain 
kinds of Lepidoptera, and two (jr three kirvaet ui a maggot-1 ik<j 
nature inay frerpiently be found concealed in the wax of tin* live. 
Fulgorids ; this has been record<*d by M estwood as occurring 
ill India; and Champion has obse*rv('d it in the ^ew M orld.* 

^ F. ent. Svc. Lvndnji, g. 20. 
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The wax of Ful]^ori(ls is usccl l)y the Chinese for eandh's ond 
otlnT purposes; and tins white Insect-wax is said to he iniicli 
est(H*med in India. Very curious eh(unieal suhstanees have Ikhml 
o])tained 1‘roni it, luit its iiu]K)rtanee in tlie economy of tlu* 
rnsects that produce it is (piite ol)scnre. We have about siwenty 
si)(H‘i(‘s et Fulgoridae in Ih itain. They helong to the sul)-faiiiili(‘s 
TctI igoiia^trides, Issid(‘s, Cixiides, and I)(d})ha('ides, which l>y 
many autliors are tn'ated as s('parat(‘ famili('s. The exotic suh- 
faniily Flatidi's is higidy ])eculiar. In some of its inemhers the 
Ii{‘ad is very diff(‘rent from that ol‘ tlie ordinary forms, l)eing 
narrow, and the v<‘rt(‘x and fi'ont forming a. continuous curve. 
SoiiKi of th(‘se Insects are remarkably lik(‘ huttiU'ilies or nioliis 
[('.<), the. AlVican Ihfrurtt uitjnu-lucht and the s])ecies of the genus 
])ut the young are totally unlik(‘ tlu‘- old, the posterior 
part of the body bearing a large bush of curled, waxy })rojectious, 
several tinc's tlu^ size of th(‘ r(‘st of th(‘ body. 

Fam. 3. Membracidae. — proforujcdhachivarih ‘mfo 
a hood 0/' p/V)rrssc.s of d irrrsf' fortnn ; oidriiiKfr uiscricd i/i Jrotd oj 
t.h(' c//e,s ; occUi lico, i^loced ludioof'ii the iv'o eyoi , — This laniily is ot 



Fid. 28S. — A, B, Ih'tproiwhis tnnoiJoaus, A, Male seen from above ; B, profile of 
female ; e, terminal ]nirt of proiiotum ; h, terminal jiart of alxloinen : C, front 
view of hea<l ami ])ronotnm of ([i/jtJituiia darafa. Uotli s^iecies from Central 
Ameriea. (From IMoL ijentr, Ainer. Ithi/ncJi. Huniopt, 11.) 

large exttait but its memlters are chiefly tropical, and are specially 
abundant in America. Although not of large size the ^lembracidae 
are unsurpassed for the variety and grotestpieiiess of their shtipes, 
due to the unusual development of the jtronotum. We figure two 
of these forms (Fig. 283).^ Very little is known about their 

^ A (‘onsidorablo variety of these extraoidiuary ereatures are tigured in BioL 
Centr. Aincr. Jihijiich. Honwpt. ii. 
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Imbits and litV>-histoii.-.s. AV,- |,;,\v only two sjuvirs of tho laiiiily 
in 111 itain, and these do not atl’oni any oi'inind tor sn|i]iosiiio 
there are any peenliirit ins in tl.rir lives at all eoinnuaisurat.- 
with tin* oddness of iho Insoi-i's sirucl iires. licit has ivc ordod 
the fart that in \iearaona the larva,- of rorlain I l.nnoptera were 
assiduously attended hy ants for ili,> sake of a sweet juice 
excreted l.y the huos, hutit is hy i„, nn-ans ,-l,-ar that these larvae 
were really those of Alenihrarida,-. In North Anieriea 

i/ts and (.. I(iiirin<i place tln-ir i-yus in an extreniely neat 
manner in the woody twigs of tr,-,s. Tin' young have hui little 
resoinhlance to the adults, the great thoraci,- hoo.l heing ahsmil . 
while on the hack thei'e is on ,*ach segnn-nt a jiaii- ot* long, suh- 
ereet processes having fringed, or minutely spiny, niargins.' 

Fam. 4, Cercopidae. Or, 111 /ir,} [(n r<fsn) ihflli/ ifhsrji/^ ithhiti 

on thr ; ((ntrnnoe jihirnl hrtirrru (hr ri/rs, Thonr, 

jxrnhnr/// fonnod. — In tlie cli.iract vrist ic Wniws of this lainih- 
the trout ot the V(‘rt(*x Ixsii's a sutur<‘, loudioil (ui iMch sidr 
l>y 0116 at rij^lit audios to it, <>r coiivor'^ihLi to it as to loriii a 
triangle or a sort of emlirasurc ; the hind tiliiao laivr oidv on«* to 
three stroll^ spines. Ida* ( ’(‘rcopidae are iiiueli Jess e.\t raordinars’ 
tliaii many ot tiu^ <'oiisidered fainilii's. lint some oj’ 

tliem have tlie liabit secret iiiLf a lari^a* (piantity of llnid : and 
wlien in the immature stages, certain of tlnmi liave the art of 
emitting tlie liipiid in the form of hnlihles wliieli aeenmidate 
round tlie Insect and eoiieiad it. Tiiese accnmnlat ions ot llnid 
are called cuckoo-sp>its or fr(»g-s[nts; and the peileet Insects art* 
l<nowii as frog-hoppers, th(‘ir jiower ot* lea]>in;; h(‘ing very ^^leal. 

J iie most abundant of the frog-]iot>}>ers in onr gardens is 
Phihnenns little Insect ot aliont a (piai’ter ol‘ an ineli 

long, obscurely coloured, with nion* oi' less delinite jiaie sjiots ; 
It is so variable in colour that it has n*cei\ed scores of names, 
^ome of the Insects do not use their llnid in this manner, but 
yject it ill the form of dro})s, and sometinu's cast them to a <011- 
siderable distance. The phenomena known as weejnng-tiees are 
^hie to Cercopidae; some of the s)>eei(*s make such eoi>ious exuda- 
tions of this kind that the dro]hS have been comi>ai(‘d to a showi-r 
‘d iMin. In Madagascar it is said that Pfifrlns, unndtili exu<l(*s 
«o much fluid that five or six dozmi larva<* would about iill a 

^ Riley, P. enf. Soc. If 'ashing foil , iii. ISO'), ]•. SS. for iln.‘ younger stages of 
^^<^mhracis foliata, sec Tijdschr. Enl. (2; iv. 1S09, |*1. viii. 
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([iiart vessel in an liour and a half. The frog-spit is considcreil 
by some naturalists to be a ])rotective deviee : the larvae are, 
ho\v(‘ver, a lavom'ite food with certain Ilynienoptera, whieli pick 
out th(‘ lui vae from the spits and carry them ofl* to be used as 
stor(‘s of })rovision for tluur larva(‘. In Ceylon the larva of 
(fnituffra ccmstruets tubes fixed to tlie twigs of the 
tulip-tree, and from the tube water is exudc‘d drop by drop. 
According to Westwood, tliis Insect is intermediate between 
Cercopidac; and Membiaeidae.^ 

Fam. 5. Jassidae.- — Ocelli tiro, placed just on the front 
margin of the head [almost in a. Hue with the front of the eyes 
or more to the front) or on the dejiexrd frons. Hind tihiar 
usually with many spines. This vaguely limitcai family includes 
a very larg(* number of small or minute Insects, usually of narrow, 
parallel form, and frecpiently excessivtdy dedicate and fragile. 
They are often mentioned under thee name of (hcadellinae. 
Aslpnead distinguishes two families, T)ythosco])idao, in which the 
ocelli are (dearly on tlu‘ frons or front, and flassidae, in whiedi 
they are on the u])per (‘dge thereof. Ulopa., Jmilra, and a few 
other exceptional forms, ar(‘ also by many distinguished as 
representativ(‘s of distinct familk'S. \’ery littli‘ is actually known 
as to the lit'e-histori('.s of tliese small and fragile Insects, but it is 
believt'd that tlie eggs are usually depositinl in the leaves or 
stems of ]dauts, and more ]>articularly of gi‘ass(‘s. In North 
America, the developnumt of Deltoeephal us iniutieus, from liatching 
to assumption of the adult form, has been observed by Webster 
to occu})y about six week A As Jassidae are numerous both in 
species and individuals it is believed that they consume a con- 
siderable part of the vegetation of pastures. Osborn has 
calculated that on an acre of pasture there exist, as a rule, about 
one million of these hoppers, and he camsiders they obtain (]uite 
as large a share of the food as the Vertebrates feeding wdth 
them. 

Fam. 6. Psyllidae. — Minute Insects with wings usually 
transparent, plaeed in a roof -like manner over the hody ; with three 
ocelli, and rather long, thin antennae of eight to ten joi nts. Tarsi 
two-jointed . — These small Insects have been studied chiefly in 
Europe and North Anieric{i, very little information having yet 
been obtained as to the exotic forms. They are about the 


^ Tr. cut. Soc, London, 1886, p. 329. 
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size of A])]ii<lae, but in foriu 
one mther of C'iea- 
(lidae. The ^vilU 4 s 
are in many cases 
even more ])erfec*tly 
t rans])ai‘(‘nL tlian 
they are in many 
( ‘i(‘a(li(lae. Tliey ari; 
somet i nies ea lied 
spriiiL^ini^f ]>lant-lice, 
as tht‘ir lialut of 
jiinudiiL,^ distin- 
miish(‘s them iVom 
thi‘ A]»hida(‘. l.ow 
has called altiailion 
to th(‘. i-emarkahU; 
variation in colour 
they [>res(*nt in con- 
formity ^vith either 
the age of the indi- 
vidual, the food- 
])laiit, till* climat(‘, 
and, more ])articu- 
larh', tlui season of 


mil general ajipearanee 


iMuind 



Fl«.. •2S4. /'-///<' surrincin. 

I IrcLjrl’. ) A. l.iiv .i rdoji' lir^ 

tliiel moult. C, .uliil'. 


1.'. Kiiro|M-. (Alirr 

moult. B, l.tiAu alt<'i 


the yeard Reaumur long since jioinled out that at t lieir eedysi-s 
thest* Insects go through a remarkahle series ol changes ol colour, 
and Li»\v found tliat this did not take |>]aee in the nornnd 
manner in the winter generation tliat hihernates. This lias 
been continued by Slingerland in North Aineriea. in I lie case 
of 7Ny//a pijruoJu; whicli lias lieeii inlrodiieed there. lie linds 
that there are several generations in the* year, and that tlie 
hibernating adults differ from the summer adults in si/e, ]»eing 
nearly one-third larger; in their mu<-li darki'i* colouring; and 
especially in the coloration of tin* front wings. 

In the earlier stages, Tsyllidae differ greatly in a]>]»earanee fiom 
, the adult forms; the legs and antennae in the* newly haU'hed larvae 
nre short, and have a less number of joints. In tin* nymtih the 
e is very peculiar, the large wing-pads standing out hori/ontally 

Jor/i. x.-h. Gen. xxvi. ISTO, ]*. Uit. 

Cornell Uttir. J,jrie. ej;>. JJuU.lhi, U, I."!!--', aiKl I:nU. lOS, 
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fi'oiii tlie of the l)ody, so thut tlie width of the creature is about 
as great as the haigth. Tlie period occupied hy the developiueut 
apparently varies according to season. 'VVitlac/il, who lias given au 
account of many details of the anatomy and histology of various 
rsyllidiie,' considers tliat there are four larval stages ; Heeger’s 
account of Psylla siirrinrld is not (piite clear on this point, and 
Slingerland indicates a stage more than this, the perfect Insect 
Ix'ing disclosed as the result of a fifth moult ; it is probalile that he is 
correct. In these earlier stages tlie body liears long hairs called 
wax-hairs; according to Witlaczil in the young larvae of certidn 
species — Triozit rhamni, e'.g. — these are broad and fiat, so as to 
make the body appear studded with oval processes; he statics 
that these hairs cliange tliiur form during the growth of tlii^ 
individual. Nothing is more remarkalilc in Tsyllidae tlian the, 
amount of matter they secrete or exude from their bodies ; in 
some species the substance is a '' honey- dew,” and the nympli 
may keep itself covered with a drop of it : in other cases it is 
solid, as si town in Keaumur’s figures of F. wliere tliis exuda- 
tion forms a string several times longer than tlie body, and attached 
to it. Another form of exudation is a light downy or waxy 
matter. Slingerland says that honey-dew was exuded liy F. 
pyrieola in such ipuintities that it '' literally rained from the treics 
upon the vegetation beneath ; in cultivating the orchard the back 
of the horse and the harness often became covered with the 
sticky sulistance dropping from the trees. It attracts thousands 
of ants, bees, and wasps, which feed upon it.” The writer last 
year observed in the New Forest a stunted sloe-bush, about which 
a large number of Bombi were busily occupied ; and examination 
showed that they were thrusting their proboscides into the curled 
and deformed leaves, in which were secreted nymphs of a Fsylht 
exuding honey-dew. It must not be assumed that this honey- 
dew is the excrement of the Insect ; this also is known, and is a 
different substance. Those who have tasted it say that the 
honey-dew has a clean, good flavour. The source of the honey- 
dew is not quite certain, but it seems probable that it comes, like 
the solid matter figured by Eeaumur, directly from the alimentary 
canal, and not from hairs or pores on the body. Psyllidae give 
rise to definite formations or galls on certain plants ; sometimes 
these Psyllid galls are mere changes in form of a limited part, or 
^ Zeiischr. wiss. Zool. xlii. 1885, pp. 569-638. 
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parts, of a Iraf, giviip^ ris(‘ cither to criinipling (»r to growth of a 
portion in one direeliun only, so that on one surface of the h'af 
a. swelling is formed, and on tlHM>]»pt(site side a inori* or less d(H‘p 
cavity in which the Insect dwells. A formation of this kind on 
the leaves AcffOpod m m poihajiui n*t is (U*scriheil Iw Thomas ' who 
states that the growth is diu^ to tla* <Icposition of an (‘gg of tin* 
rsf/ll(f, and is independent of tin* alter lite (d’ tin* Insect : a fungus 
— ((nfopodli — forms similar structuri's on the. K‘av(‘s. 

Strtictures much more (h'tinite than this may In* the ri‘sidt of the 
attacks of 1‘syllidae ; for an t‘xain|»h‘ tin* reader may refer to 
heaumiir’s account of hii.rir In Australia and Tasmania 

there are Tsyllidtie known as haap (U* herp Ins(‘cts, the products 
of which are called leaf-manua. or herp, and an* list'd as food. 
This manna is a scale ]»r()dueed hy tin* ytaiiig lust'ct on tin* leaves 
of JiJifcifl (/plus as a covering or ])rotection. Tin* sealt* is 
fastened to tlie leaf by a hinge, and is soun*what like the slit'll 
t)f a cockle. Although the scales an* said to ht^ in soun* cast's 
objects of great beauty, very little is known al>out t In'st* Australian 
hsyllidae, one of wltich has, liowt'ver, bt*t*n r(*ierre(l by Schwarz 
to the genus Apon/Zf/l ufsjfiH, Signon*!.'^ About 1 (>0 speeit's ot 
Tsyllidae are known to occur in tin* Palaearctie it*gion,and about 
fifty of them have b(‘en fottinl in r>ritain.‘ 

Fam, 7. Aphidae (Jdfnif-lirr or (n'rrn-flj/.) Mmofr ///.svv/.s* ; 

e. s t/si/f/Hp mrt V'itli (IrAiiutr ttf //'/////s, flnup/h nut m/ t mh ri<l mti a 
horr iv'o j^^dirs oj tran^pdrrnf o'uup. Aid^ oiior loittp nr loodti- 
<(h Ji/ /a////, /// /V’t*- to Sfreii-joititrd ; (iJ)(h)iiirii J mjiirntl j/ irifh- a paii 
oj' fuhrs (.say>// a//s’), or sJiort p/’orrsst .'-i on titr (tpprr sn/r of fho jijfh 
iihdondnal scuinent. Tarsi t,ro-jnlnhd, Jirst jnlot snon/imrs 

f. rrrssirrtp short. — These soft-skinned Insects are IVe.pn*ntly called 
blight, and are so abundant in tt*inperat<* eliinates that a gaideii, 
however small, is sure to afford abuinlaiict* t)t spt*eimens timing 
the warm months of the year. This gr(*at abundance is tine to 

.peculiarities in the physiological ytroct'sses that it'udt*! tln*st‘ 
oltscure little animals liighly important creatures, tin*. intli\ithial 
life for several generations is restricted constant, oi at any late 
copious,tmbibitionof food,accompanied by an alniost uiiinteriupted 

> ZciHchr. Xa*§ir\r. ai) xii. J'- 

^ Reaumur, iii. 17:57, Mrmoirr. 

- P. cut. soc. WashinifUm, iv. 1897, l*. 

* For list see Scott, Knf. xviii. ]». 253. * 
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tlirowu on the (•omlitions tlut i.A ) o ; (2) 

pheiioiiieiia. These pheiioiueiia aie ( J C ef 

vepresentea, males being frequently entuelj , 2 ,.,, 

duetion of individuals dilfermg as h- d. je aujum ■ 

.cue remaining entirely 

,inged forum (5) the ‘ very early 

- 

,,r.„lu« living yo....g l'“al‘™«ge'-®»'^; ''' f g, 

ei,„ted for a fv» « iOr ■'■•'■y 0-»'“ ' 

uL, s.».».i„». a gre«U;r or k- ‘ ^ Luiurv f.lK 

and perhaps a few inalesd After a tune 1 

.• ■ y ..tl,....arHe observers seom to have sun'osed 

1 There is some (ioul.t on this point, as t^ ai-terous was ipso frd.K 

■ tliat a wiiigeil iudiviaiml aiipeamig lu a ^ ^ wingeil males apiiear in some 

a male ; it seems, however to he -'’'I-' ^ Si.eaking generally, 

species in generations proflncing no perieet sexnal 
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or wlioii tho supply ol lood is h‘s> in «juanlitv, nr at’trr a poricil 
ot (leliliurate abstoiitioii Irom tood, soxual iluli^■i^luals an* pro- 
duced Mild lertilised eoos are laid wliieli hatch in tlie s]>rini;', end 
the ])heiioiuenM are rt*])eated. In otlier ease's tln*se ]dn‘noiiu‘na 
are addl'd to or rendered more ( <»niplieated hy the inlerealated 
])arthen()^eiietie.generationsexhihiiine \veIl-iiiarke(l imdamorphosis, 
of kinds sueli as oc'eiir in a})tei<ins <»r in winded Insei'ts; while 
again the lialiits ot sueeessive gi'iierations may diller greatly, the 
individuals of some giuierations dwelling in galls, whih' those of 
(dher generations live undergronnd on roots. 

Parthenogenesis.^ — Ketnrning to ihe vari<»us kinds of 
peculiarities we have enumerated on tin' jneeeding p.ige, wt* nia}' 
ri'inark that tlie plumomi'iia ol* ]>arl henogenesis ha\'e heen 
thoroughly estaldished as oeenrring in Aphidiie since Itonnel dis 
eoveri'd th(‘. fact loO yi'ars ago; and though tlii'y have not hei'ii 
investigati'd in niiu'h detail it is known that the parthenogenesis 
is usually aeeomtianii'd hy the ]n*odnetion of young all of the 
female sex. In other cases mali'sare parthenogenet ically prodin ed ; 
hut wlndher these imdi's come IVom a iemah' that produces only 
tiiat sex is not yet, so far as tin* writer knows, est ahlishi'd. A 
note liy Lichtenstein ^ suggi*sts that usually <>nl\' om* sex is pro- 
duced liy a partheiiogenetic li*male, hut that hotli sexes are some- 
times so produced. There is not at present any species of Ajdiid 
known to he ])t*rpetuatt*d l>y an uninterrupted series oj partheno- 
genetic generations. It was formerly su])]>osed that there are no 
males at all in 67/r/n/n’s, hut, as wi* shall suhsi*(pn*nt ly show, this 
was erroneous. It has, however, l>e(*n ohsei ved that a series ot 
such generations may 1m* continueil without intenuption tor a 
period of four years, and we have no reason to su])])ose that (*v<*n 
this could not he much (*xceeded umh*r tavourahle conditions. 
The parthenogenetic young may he prodiK/ed either viviparously 
or oviparously, according to si)ecir*s. 

Oviparous and viviparous reproduction. — 1 he distincti^m 
hetween these two processes has lM*<*n (*xtensively discussed, some 
naturalists maintaining that they are thoroughly distinct ah 
initiOf^ This view, however, cannot 1m_* sustained. 1 In* hest 

the course of events seenis to l»e iliat in suinnc'r thrn^ exist only wingles.s and 
win^i^ed partlienogeiietic feniales, and tliat the sexually perfect (orins aj)jK*ar tor tlie 
first time in autumn. 

^ Mitt. Schweiz, eat. Gcs. iv. 1870, p. 
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authorities are a|;rec(l that in the earliest ])rocesses of individual- 
isation the ovum, and the pseudovum ^ giving rise to a viviparous 
individual, ar(‘ indistinguishahle. Leydig, ITuxley, llalbiani, and 
Leinoine ar»‘ agreed as to this. Nevertheless, ditlerenees in the 
developiiKsit oecur (‘xtrcniely early. The nature of these difter- 
en(.‘<‘s may l)e ])rieHy de8eril)ed by saying that in the viviparous 
forms the emhryonie development sets in before tlie formation of 
the egg is properly eom])leted. llalhiani says, Tn fact at this 
monaait [wlien the viviparous dev(‘lo[)ment is eommeneing] the 
germ [pstmdovum] is far from having ol)tained the development 
it is capable of, and from having accumulated all the matter 
necessary for the increase of the embryo, so that the evolution 
of the formt‘r coincides, so to speak, with that of the latter. On 
the otlier hand, in the true ovum tlie two processes are chrono- 
logically separate, for the rudiment (d‘ the new individual m^ver 
apptNirs l)efore tlie egg has completed the growth of its constituent 
[Kirts.” “ As regards the dillerence in structure of the organs of 
viviparously and oviparously producing individuals, it is suhicient 
to remark that they are not of great importaiu'c, being apparently 
confined to certain parts remaining rudimentary in tlie former. 
Leydig, indeed, found an Aphis in which certain of the egg-tubes 
contained eggs in various stages of development, and others 
embryos in all stages.^^ 

As regards the physiology of production of winged and wing- 
less individuals there has been but little exact impiiry. Vast 
numliers of individuals may l)e produced without any winged 
forms occurring, while on the other liand these latter are occa- 
sionally so ahundant as to Ihwit about in swarms that darken 
the air; the two forms are probably, however, determined liy the 
supply of food. The winged forms are less pr(.)lific than the 
apterous forms ; and Forbes has noticed in Aph is laaidi-radivis, 
where the generations consist partly of apterous and partly of 
winged individuals, that when the corn begins to Hag in conse- 
quence of the attacks of the Aphis, then the proportion of 

^ Tlie term pseiidovum is applied, as a matter of convenience, to the earlier condi- 
tion of the vivi2)arou.'5ly- produced form, and the term pi^eudovarium to tlfc ovary 
producing it. 

“ Balbiani, Ann. Sci. Xat. Zool. (5) xi. 1869, p. *29. For conci.se recent re- 
marks on the early embryonic states, see Leinoine, JiuU. Soc. cut. France, 1893, 
p. Ixxxix. 

^ Acta Ac. German, xxxiii. 1869, No. 2, p. 81. 
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winged iiidividunls luH-oines largi‘.‘ 'Hu* aj)|w‘araiu‘e of winged 
indiv’idiiaLs is Irecjiunilly aeeoni]»aiiifd 1)\' a ]H‘euliar (.‘liaiiLii^ of 
habit; the wing(‘d individuals niigraling to another plant, whieh 
in many eases is ol a totally diiVerciit botanical nature from that 
on wliich tlie apterous broods were ivareil : for instance ApJt ls 
niidi, alter ^iroducing sevmal apteious geiuu’ations on apph*, giv(‘S 
rise to winged individuals that migrate to the stems of corn or 
grassland teiMling therc‘on commeiue anotluu* cyeh* oi gt*n(*rations. 
'1 lie study at tliis sort ol .\})his-iiiigrat ion is chiclly modern, hul, 
many very curious facts liave already Inaui brought to light; 
thus Jh'rjKf/nts/ ph urn phiftnKnth alter ]»HKlucing a certain number 
of vivi]>arous generations (»n maple /•', <|uits this lbod-]>lant for 
anotluu*, lait after two or three months returns again to tin* 
maph‘, and produces sexual young that lay eggs.” ]Iistoia(‘s such 
as this are rather common. Kven more intmesting are tin* cases 
of those* species that, afteu' sonn* W(‘eks of ])hysiological acti\’ity 
on a })lant, ])ass into a state* <»f re]M>se on the sann*]>lant, and 
then aftt*r some we*eks ])roduc(; sexual young. ( )u tin* whole, it- 
would ap])e*ar that the* ap])e*aranc(‘ of wingcMl forms is a e-on- 
comitant of de('re*asing nutrition. It is a ve*ry remarka)>le fact 
that the sexually ])e*rfe*e‘t female's are invai ialely apte*rous, and t his 
is fre*([Uently also the case* with the male's. It, is alse» highly 
re-markahle* that the se*xually jMulcet iinli\ ieluals an* e>f ce)m- 
]>arative*ly small size*. The*re* aie* at le*ast thre e* kiinls e)j' male*s 
in A])hielae* — I, wiiigeel male*s; 2, wingle'ss male*s with nmuth 
well eleve*le)ped ; *>, wingle'.ss small males with nnmth al»se*nt. 

As re'gards seune eif the'se; jMiints the* eonelilions usual in Inse*ct 
life are reverseel.^ ]ruxle*y iin'line*el t<» lie at all tln*se* ]>ro(lue'ts eif 
a fertilised egg, that are; ante*e*e*elcnt tei ane»the*r ])roe e‘ss e>f game)- 
ge*nesis (/.e. preieluctiein with fertilisation;, as one* ze)ejlogical indi- 
vielual : in that case the* Aphis zenelogie-al imlivielual is wingmel 
hefeere attaining tin; mature* state, ainl is wingle*ss anel snialle*r 
when mature. Semn* spe*e'ie's Juay liave as a iiile* two, ejthers 
thre.*e, winged generations in a ye*ar. 

Parallel series. — Tn certain case*s inelividuals e)f one* ge*nera- 
tioii as^iume different habits, and so set up tin* ])ln*nome*non 

* Seventeenth Jlej^. In fleets ItIJnois, 1801, j*. 

- Kessler, Aetji Ac. German, li. 18s7, i>l». l'»2, MuL 

^ In connection with this the ahseiicc* of a feiiictioiial inoutli in tlie; imago state 
of niinierou , Lepidoj)tera, and of Oestrid Diptera, sljoiild not be iorgotten. 
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known MS sr‘i‘i(‘s. This has ]h*cii ircoiitly invosti^'atsMl iii 

th(‘ n(‘iius ('hrr/nes ])y lihx'hmaiiu, Dreyfus, aiul Choloilkovsky. 
This hithu- savant informs us^ that a windless partlaaiogenel ie 
feiiiak*. oi* (^lirrmrii liilxaaiates on a fir-tree — ricrif f.rrrha — ami 
in the sprini^ lays numerous (‘;^gs ; these hatch, and hv the (dfin ts 
of suct ion of the Chernies on tlie young shoots, galls ar<‘ fornuMl 

(Fig. IhSG), in which the Insects are 
found in large niimliers; when tluy 
have grown tht' galls oyieii, and allow- 
ing th(* Ins(‘cts to esca])e these moult 
and ]u‘com(‘ winged females. They 
now tak(i on different haliits; some ol 
them remain on the Cieen, lay their 
(^ggs thereon, and out of tliese there 
an' ])f()duced young that grow into 
hihernating lemah's, winch next s])ring 
prodiu'c galls as tlu'ir grandniotlun's 
did; hut anothei' portion migrates to 
the Larch (Aa/"/>‘); here eggs are laid, 
from which [n’oecHal wingless ])arthmio- 
genetic females, that hiliernate on their 
new or Si'condary ])lant, and in the 
following spring lay their eggs and 
give rise to a diiiiorjdiic generation, 
part of tlu'in becoming nymphs ami 
going on to the wingi'd condition, 
while the other part remain wingless and lay eggs, that give ris(‘ 
to yet another wingless generation ; in fact, a second pair ot jiarallel 
series is formed on the new plant, of which one is wingless, and 
' exclusively ])arthenogenetic, and continues to livr^ in this fashion 
for an indelinite period on the secondary plant, while the other 
part becomes winged ; these latter are called sexuparous, and go 
back to the Pleeay and there lay eggs, that give rise to the^ 
sexual forms. If \ve would summarise these facts with a view 
to reineinl)ering them, we may say that a migration of a part ol 
a generation from the Fieea was made wdth a view of "[producing 
a sexual generation, but that only a poition of the migrants suc- 
ceeded in effecting the object of the migration, and this only in 
their third generation. Thus portions remained on the Fieea, 

^ Home Soc. cut. Ross. xxiv. 1890. p. 386. 



Flo. -OIu'rnirH ; lii1)cr- 

iiatiiig i'cinale or “winter* 
iiiothtM’.’' Kuro]K>. Muclnnug- 
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produriiiL!; unist‘xual ('t'(‘iualv indix i<luals, aiul a of ihost* 

that (Miiij^rattMl to tlu‘ > itanaiiird lhri'(M)n, producin:^ idso inii- 
s(‘xual (Iriiiala) individuals, wldh* tin* <»llu‘rs n*! urinal to tin* I'tKo 
and pvodiuaal a sexual ^euiu-al inn. How loin;- llu' ju’oducliou nl 
tlio uuis(‘xual generations may coiit nnu* has not Immui (hdenuiiuMl. 

Pli )fU ra . — ddu* Ph ifl 1 tKi > in , that has eanstal siudi an enoi- 

nious ainount of damage in tin* ( dd World during I lie last t hirty 
y(‘ars, is a small A]>hid that was lut r< nhutal from North Aimuiea 
into lMir(jp(‘. In North Aimaica ii is not so injurious as it is 
in Kurope, owing, no doid)t, to slight <lisl inel ions in tin* eondi- 
tionsof liiV* in the tw'o ln*mis|iln*rrs, as nm* td’ which may lu* 
nn'iitioiH'd that in iMirojM* a larger proporlinn of the indiNi«lnals 
])rodue(‘d a,p[)ear to eontim* themselves to feeding on tin* joots, I*, 
/‘((sfftfri.r heing one of tin* speeies that li\es holh in galls on 
lea\'(*s, and nn(U‘rground on the io(»ts. 'I'Ih* s]M‘ei«‘s is oin‘ t hat 
exhibits in tludr most eoni]»lex form the ]»»‘enliar phenomena o| 
A])hid lif(* we have alr(*a<ly nient ioin‘<l. It has jn'ohahly only 
one eongenei*, VV/y/ZZear/v/ y//e/v //.s, and of this Liehtenstein siiys 
that in its eyele, from tin* starting-point of the winter-egg to 
tin* assunijition of tin' sexual (oinlition, 
it exhiliits a series (d‘ no less than 
twenty-oiui forinsd d'lu‘ lite of ZV/z/Z- 
lo.rrt‘(( /v/.sVo//*/,/* ajipari'iitly differs essen- 
tially from wdiat wi* hav(* deserihed in 
PIir/')nrs, inasmueh as tln^ migrations aie 
only hetween leaf and root <»f the same 
]»lant — tlie vine — and not IVniu one 
s])eeies of plant to anotln*r. Some autho- 
rities tr(*at PJrifUoxrra and Phernhs as a 
separate family under tin* name of Hhyl- 
loxeridae. 



Ga/ls. — Like Pltylloxrrd , many speen-s 
of Aphidae live ])artially, otln*rs wholly, 
in galls that aie pro<lueed hy ])lants as 
tlie result of one or more A]>hids inter- 
fering® with a delic'ate part ot the ]dant 
when it is in a young and growing 
state. The usual position (»f Aj)lii«l galls 
is on a leaf or leaf-stalk. Liit in the ease of tin* genus Clirrmes, 

J J'Jnt. Sfdiui, xxxvi. Is7.'», i*. 
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II l)iul or Some L>ro\viiig part of tin*, spruce-lir is alfeetecl in sueli a 
way that it givt*s rise to an o1)jeet having externally the appear- 
ance of a lil tie [ir-('one, while inside it consists of cliamhers in whicli 
the Aphids reside. The forms of Aphid-galls are very diverse, hut 
this is prol)al)ly due to the plant rather than to the Insect, for tlu? 
saiiK* sp(‘cies of Aphis may give rise to different foiaus of galls. 
Ih'aumur tliought that each Apliid-gall was diu^ to a single indi- 
vidual that irritated the tissue of the plant, so that th(‘ latter 
gi ew up at the ])oint of irritation and enclosed the Insc'ct. 

.V few points as to the anatomy of A])hids should he 
noticed. It is doubtful whether the antennae have ever really 
more tlian six joints, tlie apparent seventh joint heing actually a sort 
of a-p])tu4dage of the sixth. The rostrum is externally thriH^-jointed, 
and is remarkahle for the great diversity in its h'ligth, sometimes 
it is (piite short, at others several times longer than the body 
(big. 280); the setae are often very much longer than the 
sheath ; in cases where this gu^at length (tf rostrum exists, the 
individual may often be found with the tip firmly fixed in the 
))ark, and, as it were, tethered by means of the rostrum, the 
length ot which allows, luivertheless, considerable locomotion. 
Suction is performed by contractions of the pharynx. There 
has been much difference of opinion as to whether tliere is a 
salivary syringe, and AVitlaczil failed to find it. Krassilstschik is, 
however, positive that it (exists,' and that it is analogous to that 
describetl by Mayer in l^i/rrhocoris, but there are great differences 
of structure between the two. It is very difficult to detminine 
the number of segments at the ext remity of the body ; this is 
terminated dorsally by a median organ ]>laced al)ove tbe anus, 
and known as the cauda. Balbiani apparently considers that 
'there are ten abdominal segments and the cauda. The alimentary 
canal has a small stomach, and an elongate intestine, the 
terminal division of which is ca|)acious and remarkably long. 
There are no iVIalpighian tubes ; according to Ivowalevsky, their 
function is discharged by the posterior part of the alimentary 
canal. There exists, however, a peculiar structure, the pseudo- 
vitellus, a sort of cellular, double string ; and AVitlaczil,rin his 
valuable paper* on the anatomy of Aphidae, suggests that this 

’ Zool. Anz. XV. 1892, p. 220. 

Arb. Inst. IFioi, iv. 1882, Heft iii. p. 397 ; .see on this organ iil.so ^lordwiiko, 
Zool. Anz. xviii. 1895, p. 357. 
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or^aii may in soim* \vay r(‘]>la(t‘ ihv missiiiu- ]\fal]>iLilnan lalus. 
AnotluT hiuhly pveuliar slivactun* is the siphons, tVi‘(|urntlv 
callod nectaries, lioney-t,n]>(‘s, di- viplmneles. Tht‘v art‘ siuiattui 
on the dorsal aspect ot the litlh abdominal st‘L:inent, hut exist 
only in certain ol* tlu‘ suh-tainilicN ; they ari‘ of very dillenmt 
hmoth-"^ according to the spia-ics, and art‘ capable of movement ; 
they o]>en dir(‘ctly into tin* body lavity, thoiiLrh exei‘])t ional 
o])eninL!;s into tlu^ body cavity ai<‘ extri nnd\’ rai’e in Insi'cts. 
They excrete a- waxy mattc'r, which first appears as oiI-likt‘ 
L;;lobules. It was formerly sn))])osc»l that thcv wen* the nu‘ans 
of secr(*tin! 4 ' the sugary matter, calhd hoiu y-dcw. so much j>ri/.i‘d 
by ants and some other Insects; hut this is unw asct‘rtaim(l 
to^ be erroneous. This matter counts iVmn the alimentary canal, 
and is secn*ted in large ([uantitit's by some s]HM'ies, Ihisgen ha\ ing 
obs(*rved that forty-eight dro]>s. (sn h about 1 mm. in diameter, 
were emitted l)y-a single individual in twenty-four hoursd < 'erlain 
gall-dwelling Aphidae — J*rut CItrrtHrs (f ig. 2sr»), /SV///:e- 
— |)ossess numerous wax glands; lh(‘S(‘ seem to re])lace the 
sitihons, and excrete the ])(‘culiar, whitish ilocculenl matter that 
is so conspicuous in some of thesi* A]dii<ls. 

Earlier anatomists faihal to find any dorsal \csseh and it is 
conse([uently reported in books to 1 m* absent. It has been, how - 
e\a*r, recently detected liy ^\dtlac/il, and ^Mordwilko states that 
it does not differ from that of other Insects. 

We have already allud(*d to the fact that tin* mode ol re|*io- 
duction of A})hids leads to an unrivallcil increase*. This, howe\ cr, 
is not due to the prolilicness of the individual, whicli, in jioint of 
fact, appears to be considerably below the average in Inse*cts, hut 
rather to the rapidity with which the* young begin to rejaodiK e. 
This has l)een discussed by Huxley, Ihickton, and <dhers. j he 
tirst-named naturalist calculated that the* produce of a single 
Aphis would, in the course of ten generations, su])))osing all the* 
individuals to survive, ‘'contain more* ]ionde*rahle* substanee* than 
five hundred millions of stout men : that is, nmre^ than the* whole 
population of China.” ” It lias si nee* lM*en contended that 
Preefessor Huxley’s calculation was mueh lHde>w the*, maik. 
Although it is sejiiiewdiat eliflie.'ult to make* a cale'idatiejii ele*aling 
adequately with the actual fae ts, yet it is e le-ar that the increase 

1 Bhl, r.ntvalhl. Ai. 1^01, e. 19 . 3 . 

2 See, inter alia, Web.ster, J AV?/* York ent. Sac. i. 1893, p. 119. 



590 


1 1 K M I PTE K A- 1 1 0 MO P T E R A 


CJIAP. 


of Aphidn is such that, drawing: as they do their nutriiiuuit 
directly ironi the plant in its growing state, in the course of 
two or thr(H‘ yc^ai’s there would he no nutriment availaVile lor 
other animals, exce]»t such as might be derived from plants not 
attacked hv Aphids. Tlie numlHU’s of Aphidae would he so great 
that th<‘y could not be expressed by ordinary numerical methods, 
and their increase would be actually limited only by the ndations 
existing hetwcim dilferent kinds of plants, and between plants 
and A])hids. This result is avoided Iw the fact that A[)hids are 
themselves the victiiiis of a whoh‘ army of Insect enemies. They 
have the numerous membei-s of a s]>ecial group (Hracoiiidae, 
Ajihidiides) of minute llymeno])tera to live inside their bodies, and 
many Aculeab* IIymeno])tera depend cuitirely on the Aphidae as 
the source of food for theii* own ])rog(my. The Lady-birds — 
Loccinellidae — live on Aphids and Lo(.*(‘ids, and themselves in- 
crease to such an extent as to be in many years a conspicuous 
part of the Insect world. Crowds of the larvae of llemerobiids 
and Syr])hids are constantly engag(‘d in s])earing and sucking 
the Aphides. Hence the old naturalist Lonnet said that, just 
as we sow grain for our benefit, Nature has sown Aphids tor the 
benefit of niidtitudes of diftercmt Insects. He might have added 
that these different Insects are for the benefit of man, it being 
clear that without them tlie population of the world must 
rapidly d(‘crea,se. 

Ants treat A])hidae more intelligently than most other Insects 
do, for they do not destroy the helpless creatures, but utilise 
their ])roducts in the way man does those of the cows lie keeps. 
Th(‘, relations between ants and Aphids is itselt an extensive^ 
chapter in Natural History ; many facts have been brought to 
light showing that the ants manage the Aphids in a prudent or 
intelligent manner, distributing them when too numerous in one 
place, keeping guard over them, even building shelters for them, 
and in some cases keeping them in direct association, by retaining 
the Aphids in their own dwellings. The further investigation of 
these points goes, the more it tends to raise the actions of the 
ants to the level we call in ourselves intelligent. It would even 
a|)pear that the ants are acquainted with the migrations of tin; 
Aphids from one species of plant to another, Webster informing 
us that as the Aphis-population on an apple tree multiplied the 
ants in attendance anticipated their migration to wheat and grass 
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l.y lairyiiig tlioia to thoso ],l,nils.' Wo li.uv noailv L>()(i sjHvios 
of Ai.liidao in lUitain,- and tluav may vorliaps Im> Stitt known 
altogothev. To wl.at oxloni, thov may oo.mr in ll,o tn-iaos is 
uudoteniiiiiod. TIioiv aro said to l,o no nativo siiooios in .Now 
ZcmIiukI. 

Fdiin. 8. AlOUrodiddiG. —Mmutr ln.'irrfH, i/'/fJt jOnr ftirnlif irijn/s, 
An-ni-Johifnl antennii,-. f,,/, hi/ hro r/,iirs 

mul <!. thin) /miens, 'I'hoso miimto Insoots aio at pivsont a sonioo 
of oonsidoral.lo poiplexity, owing to iho otnious natniv of tlioir 
iii(*t;Mn()V]>li()sis, aiul 
tlu‘ ronlradictory 
ai'coiiiits ^'iven uT 
thain. h\ the (‘arlita* 
staff's th(‘y a, re 
scale*- liki; and (jiii- 
i*s(.*(*iit, l.H‘ing fixed 
tu tlu‘ under sidie of 
a leaf. Tlu*. Freneli 
aut hors vSio-noret and 
( drard state tliat the 
youni,^ ar(‘ hatched 
1 laving- \isil)le a[)- 
pcuidages and seg- 
mentation, hut that 
aft(‘r tdujy ar(‘ 
attached to tin*, leaf 
the organs gradu- 
ally sidfer atrophy. 

Maskell states tlie Fio. 287 . • I of .]l'ii rntfrs luiiitiiiiihiln. Kurojx*. 
oiipositc, Hiiying that „ A, ;o.m .aov,- ; b. i.yn.pi., 

^ 7 ./ Uii'k-r stn Cii <• ; C, 

tile organs in tho 

earliest stages are not usually recegnisahle, lait Itecfune faintly 
visible with the growth of the Insect. Ifeeger slab's that 
the larva undergoes thn*e. <‘cdyses, and he. gives the jigur(*s 
we reproduce ; if he be coriart it would ap])ear that tin* 
nymph undergoes a great dev(*h»]uiient. iveauniur, on account 
appareiitly of their great metaiiiorphosis, treate<l tin*, syiecies 




^ J, New York Eat. Svc. ijilSfrC p. 120. S<m* also a^ to kiiowhMlgc oti tin* i»art 
of ants, Forbes, Eighteenth Hep. Inserts If lino ts, jtj*. tI(J, <t<;. 

^ Monograpli by Biickton, Jlfty Sncietijy 4 vols, 1879*18S-‘>. 
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known to liini as LeY)i(lopterou8, though he eorveetly 

pointed out their distinctions. At present we can only con- 
clude that the Aleurodidae undergo a metamorphosis of a kind 
peculiar to tliemselves, and re(piiring renewed investigation. The 
family has been monograplied by Signoret, and more recently by 
Mask(;ll, who has increased the number of species to al)out sixty. ^ 
We have three or four in Ilritain, one of which, A. /ov/.ss/Vm’, is 
extremely abundant on various kinds of cal )bage in certain years. 

Fam. 9. Ooccidae (Scale - LmrU^ Mealy - hays). - ~ Inserts^ 
vsifally minate, vnth only a sinylc chew to the foot ; the mole v'ith 
one pair of mbiys, hut ‘withont mouth -pa ets ; the feonale v'i/iyless 
and usually so deyraded, in form that most of the external orya}is 
and appendayes cannot he distinyuished. ddie form in which these 

Insects are most giuierally kiKJwn 
is that of a small scale or sludl-like 
body closely adhering to leaves, 
fruits, or bark. The scales are of 
the most varied form, so that no 
general description can be given of 
them. The scale may be defiiu^d 
as an accumulation of excreted 
matter, coml:)ined with the cast 
skin or skins of the Insect, cover- 
ing the body either totally or 
partially, and thus acting as a shield 
under which the subsequent devel- 
opment takes place. All Coccidae 
do not form scales ; but the habit of 
excreting a large quantity of peculiar matters to the outside of 
the body is universal ; this excreted substance is frequently white, 
and of a powdery nature, and Coccids of this kind are known as 
mealy-bugs. In other cases the exudation is like shell or glass, 
and the creature may become quite encysted therein. In this way 
the forms of Cocidae known as “ground-pearls” are formed. When 
first hatched from the egg Coccidae are mite-like creatures, and it 
is only subsequently that the females lose the power of loco- 
motion. The females of numerous forms of Coccidae — more 
particularly the mealy-bugs — do not lose the antennae and legs.* 
There is also a group (Brachyscelides) of Coccids that live in 
^ Tr. Seto Zealand Inst, xxviii. 1895. 



Fkj. 288.— Scale-Tiisect, A, A.sptdiofns 
C(n>ie//i'cu\ on the stem of a plant ; B, 
a female scale inagnitied. (After. 
Green.) 
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galls. I'liis liiglily alu^riMiil group is. liowoviu', ]K‘cnli;ir to 
Austi’alia : (‘Isewlioro very few gall - making ('occids ha\»‘ Ihmui 
discovt'ivd. 

Then‘ an‘ u|)\var(ls of SCO s|M t irs of ( 'occiiku' at ])r(‘sont 
known. ^ Tlu‘ family wjis inonograj.hid l»y Signorrl about twcmty 
ii\a‘ yiatrs ago, and since' tlu'ii tlu'ir has beam 
veny lunch matter conce'rning llicm ]iuhlishcd 
in a scattene'd maniu*r.“ Xo gmcial work 
has l)(‘(‘n ])uhlisheal on lhe‘ Iiiiti^h spe'cie’s, 
but ^fr. Xh‘wstcad is ])rc])aring ouo. The 
classi lie*at ion of Inseads so minute as ( 'oe*- 
cidaeg and with such e‘xtn‘mc dilfcre'uce' in 
the* scx(*s, is, of course*, a mat tea- of gi e*al 
dilhcully ; the* be'st divisiems are- those gi\(-n 
by (Jrce*n in his (\>rri(/(fr oj Criflon:'' 

The fact that there is e»idy eaie- ]>air ol 
wings in the* ])erf(‘('t mah^ ( 'ea-ciel wetuld ajepe-iir 
te) ally the'se* Inse-els with the* Itipte-ia ; tlc-se* 

(aK'cielae; have, toei, like the* I)ij>te‘ra, a small 
a]»[)(*nelage* on eae/h sieh* of the- me-t at Imra \. 

A\dtla('zil sheews that these* little* j»re »e e*sse-s may 
really re*pr(*sent a ])air eef wings, inasmtte h as 
tlit*y arte d(*vele)])eel iVeim inipe*rh‘ct. Ie»lds e»t 
hy])e)ele*rmis, /.r. iinaginal discs. It yoml the*se- 
facts anel the oce-niTeiice in certain le-male-s 
(Margare)d(*s) of a gr(*at histeelysis eluring the* 

|)ost-(*nihrN'e)nic dt*V(*lee]mH*nt, t he*re* is nothing to imlicatc an\ ie*la- 
tioiishij) hetwe*en (deece-idae*, anel I)i]»te-ra. It has be-em sh'»\Nti by 
lbh*y that these little ])rocess(*s, in smue* forms, se-r\e- as hoe,ks tee 
attach or control the* true wings, ami this funetion is nev.-i assume-el 
by the halteivs of Diidcra. Allhemgh ( e.-eielae* are* pl^H .sl ne-xt, 
Aphidae, yet the twei famili(*s a]epe*ar to h 

Idle nie)d(*s of repreiduction se) ]M*culiar in A]»hielae* ie-ap]eeai t* 
•certain extent in Caiccidae, luit are asse.ciate .1 \Mth i.rol.eund 

' A catalogue- of Cocciela.- has le-e-. nll y lacii uiirh-lo ‘1 Ig Ml. T. II. A. ( ’.m la rdl 
ill r>ulJ. lUiuois Loh. iv. ISOel, ]•!>. :ns-:rr.‘. 

■ Sigiiore't’s ]»a}K'rs are- tee te- loiinel ill liglitee-ii in Jee/f. » ' ' ’ 

ISelS to 1871): the* most (•on^iel^a^'lM'‘ sr.r.-eejiieiit -y-te n.al !<■ j'.igei- .«i< I jejx 

AI in* *1 ft' /■ iJi > ’W it' y I’t 1 1 d ti I J I II :'f I f H f C lleilll ISj)* tejllie* |il<>eilt 

Alaske-ll in the J rd nsacttu/is 

time. 

^ Coccidtic of Ccijhni, i>t. 1 , 18 ‘.eel, }'• 
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distinctions. Tliongli the viviparous method of reproductinn 
{ind parthenogenesis occur in Coccidae, yet they are only (‘x- 
ceptional, and they are not put to the same uses hy the species 
that exliihit tlie phenomena. Thus we have seen that in Aphidae 
generations of imperfect individuals are produced with rapidity, 
while tlui individual is not directly very prolific. In (Joccidae 
the reverse is tlie case — tlie generations are usually similar to 
one another; they do not, as a rule, follow witli rapidity, and tlie 
ieniale is usually very prolific, thousands of young lieiiig some- 
times produced hy a single individual. The extraordinary ]H)ly- 
morphism of the species af A})iiidai^ is not exhihited hy Coccidae, 
though, contrary to what we find in Aphidae, the males aiul 
females are usually excessively dilferent. The two families ap- 
parently also differ in that (yoccida{‘ are sjiecially characteristic 
of warm climates, Aphidae of the tem])erate ri'gions. 

Parthenogenesis. Owing to the fact that tlu‘, mah^s are very 
minute creatures, totally dilferent from tlie hnnales, and living 
hut a very short time, they were hut litthi known to the earliei’ 
observers. It was therefore only natural to siqipose that ])ar- 
thenogenesis was very common. Of lat(i years the males of a gnvit 
many species have liecome known, so that ordinary sexual repro- 
duction must he considered a.s the normal method in Cocciilae, 
although, in the great majority of cases, tln3 male is still unknown, 
ft has, however, lieen shown in nunuirous cases that parthenogenesis 
may occur even when males exist ; and there are some ahundant 
species of which it has not been possible to find a male. In 
1887 Moniez ^ announced tliat he had discovered the male of 
Lecaninm liesperidum (one of the notoriously parthenogenetic 
species) in an ovarian cul-de-sac in tlie body of the female, and 
he tlierefore considers that sexual reproduction occurs. He doi\s 
not say how pairing takes place, and we are not aware that his 
observation lias been confirmed. If correct it will lie necessary 
to reconsider the whole question as to parthenogenesis in 
Coccidae. Apterous mahis are known in two or three species. 

The ])ost-emhryoiiic development of Coccidae is of the most 
unusual character. It is (|uite different in the two sexes, and in 
each of them it presents features not found elsewhere. It lias, 
however, as yet been studied in only a few forms, and even in 
them is incompletely known. Wheii* hatched from the egg 
^ C. R, Ac. Sci. Paris, civ. 1887, p. 449. 
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the young Coccids are all similar, mah* aiul 1‘emale heing iiulistiii- 
jiuisliahle. A (liU'eivnce 
soon appears, with the 
result that the male, after 
|)assiiig through more 
tliaii one pujial condi- 
tion, ap])ears as a winged 
Insect. The femah‘- never 
becomes wingiMl, hut, if 
we may judge from the 
iiu‘onipl(‘te accounts we at 
present possess, her de- 
veh)})ment varies much 
according to species. In 
some she retains the legs, 
anttmnae, and mouth- 
organs ; in oth(‘rs she 
loses these ])arts, though 
retaining the original 
form in a general manner; 
whih‘ in a third (J/fO’- 
//c/va/r.sj slu^ l)e('omes eii- 
cyst(‘d, and apjKirently 
sutfers an almost com- 
plete histolysis, reai)])earing after a V( ry long jne io(l fit is said 
it may Ix^ as much as seven years) in a considerably altensl joim. 
The post-tmibryonie d(A’elot)ment ol Asi>n/ to/ ffs mru. has Im-cii 
studied by Schmidt ^ and Witlaczil,"’ wliosr accounts agree, except 
as to some ]>oints, such as tin; number (.f cc(jyscs. 1 ln‘, y»mng, or 
larva, is hatched with faiily well-dc\ clop<Ml legs, antennae, and 
rostrum; there, is no ext(‘rnal dilterence between tin* sexes. J lie 
larva, selects some syiot on the plant ami dii\<‘.s its rostrum theiein, 
thus becoming fixed ; moults occur, and the body exci<*tes wax} 

• inatter from its sides in ju-ocesses that tell togctiier and loi m the 
shield; the female becomes much laiger than tin; male. TUi) 
.legs and antennae of lioth sexes disappear, so that tin* power of 
movement is com})letely lost. Tin* mouth-]»arls also atio]>li\. J in* 
female after this undergo<‘S no further change, exce]»t that of 
growth in connection with ovarian dc*velojanent. 1 In; male, 
' .irch. yatunjesch. li. i. 1885, p. UilC ‘ Zrllschr. viys. xliii. ISSO, p. 150. 


Kk; 


‘ilH). - of ! hht ii/ii/ii ns I'ifri. lAltfi' Un' 

Jr.st*.) A, Kr'k' ; B, l.irsa ; C, inalr 

liyiiijili : D. ••'••i i.n'i mal.- ii\iii]'Ii : E, a-Iult Inalr ; 
F, UilulL Iniiat*. All (aiually in.>^Mj|lic<l. 
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however, eoniiiiues development ; notwithstanding thi^ impossi- 
hility of taking food, owing to tlui absence ot a month, it increases 
much in siz(^ and tlie organs of tlie future perfect Insect 
commence to d(‘velop from imaginal discs in a manner similar to 
tliat which occurs in the Dipterous genus Conthra ; no mouth- 
parts a I t' however devadoped, tlu'se being meirdy rt')>resentc'd by 
s])ots of ]>igment, or rudinu'iitary additional eyes. The wings 
iipti developi'd outside tlie l)ody. Difference ot opinion prevails as 
to till', nature of the instars lietweeii the young larva and tlu' 
imago. It is clear, however, that Fig. 2t)l, D, corresponds fairly 



Fl(i. T)eveloptnent of iruiU; of AspidiotxH tin'll. A, Newly liatehed larva; B, 

prav, -pupal iustar ; C, pupa before eedysis ; D, '\n\\y.\ shortly before the enieigeiiee 
of the imago: 0, antenna; e, eye; J\ wing-rinliment ; leg; 0, basal part ot 
mouth-organs. (After Schmidt.) Magnification not delinitely stated. 


with tlic pupa of Insocts with coiuph'tc metamorphosis, ami tlic 
instars shown in Fig. 291, 1’., ( ■ may therefore he looked on as 
eipiivalents of the resting-larva stage of ordinary Insi'ets witli 
complete metamorphosis. Withie/.il considers tliis development 
to bo a condition of incomplete, approaching very nearl)- to 
complete, metamorphosis, d'lio condition is perha])s more piH‘- 
t'isoly estimated if we recollect that winged Insects are divahsl 
intodwo series, in one of which the wings are developed outside 
the body ; in the other, inside the body. Tlie Insects witli vei} 
comjilete metamorphosis all belong to tlie second ot Uiesc tuo 
series, while in the male Coccid we have the highest form ol 
metamorphosis attained by any of the first seiies. As leg.iul 
the development of the female encysted nymph or pupa, 
previously alluded to as being found in the “ ground-peai Is ot 
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till' L:;(‘inis M(t r<ii( rmh \\t‘ can at, present oiler the rea<ler no 
salislaetoiy accounlJ 

Products of Coccidae.- — Ihuiey-dew is seeivtod l.y ( ’oeeiilai‘. 
hnt as a ruli‘ not so exlensividy hy Aphidai* and some otluvr 
J lonio})l(‘ra ; n(‘V(*rtludi‘ss, it is ol'teii snllieiiait to make' tin* ]dan(s 
ii'tMpuMittal hy (aa'eids very sliek\ and tini lean. Soino spiados 
niak(' a i(‘ally t‘\tonsivt‘ »‘\ndatinn <•!’ sneh matter. lu'anmnr 
rc'eords that a ( Oeeid, whah is thmlttless Ltraniuni y// /’N/ror, 
(‘xer(‘tes a supply of lioiU'y-dew that drips to the Liround : ho says 
it tastes sweet and nieix ddie manna m(‘ntione(l in the hook of 
l^xodus is ]n(‘tty eertainly thehniiey-dew s<‘(‘ret»‘d hy (now 

(fossi/jxn'itf) i/i(f int lj'rr(f , which lixcs <ai T<niun'i.i in many places 
in th(‘ Alialiterranc'an basin. 'This .snhstanee is still called by tlie 
Arabs “Man,” and is ns(‘<l as lund ; in its natnial slate it is a 
substanee vei\' like boney : it is doiilith ss exeretecl by the 
b'err/es, and is not ])roditeed directly by the T<i ntn ri.r as some 
have* snp])ose(l. \\hix\' mat teis are pKMhiec'd hyse\eral ( ’oe<idae. 
Cl' ro rr/*//r/*//,s', a Leeaniid, prn(ln(es while wax in India. 

^ V/‘e///e,s7r.s' is a, w idely (list rihiit ei 1 Lieims, and \ arioiis species of it, 
lia\(‘ been ns(‘d for tlax pnr))ose nf jandneimj^ wax in oile r parts 
of tin* world. d'he whit(‘ wax ol ('hina is nndersl(MMl to be ]»ro- 
diieed 1»y aiiothei* Jiceaniid. AV/ss/a/.s //</e; but little is known as 
to this lns(‘et; it is said that the wax is proilnc'-d by the winu^d 
males. ddi(‘ snbstane(‘ was l(»rmerly Ltreatly j>ri/ed in t hina, hnt, 
is lallinu' into disuse on a('eount of the ini i <»(luet ion ol Kerosene. 
I^ae is ]»r(»duee(l by (xirfrrin a Leeaniid li\inp; in India on 

Amniif sij ximntsd ^ as Wtdl as (Ui s]>eeies nl J^khx^ lAnfm/ixx and 
otlu‘r tnos ; the lae, is tin* shelly .^eale ])rodnee(l hy the Insect 
as a eovtu’iiyu; ; it is eom])ose(l in laiLi*’!' j>art (»i resinous matter, 
with wdiieh tlunx* is mixasl a eom]»ar.(t iv(dy small (piantity ‘d wax 
and othcT substanees. d'luj body ni t his I nseet also altbrds t he 
Dal substaiKa' ealled lake. Various s])eeies of KrniuH Ibrineily 
atrorded a red dvewoll know’ii to tin* (Ireeks and Homans. 'Jdiese 
Inseets live*, on corrifrrd in t he ^Icfliterranean r(*tj|;ion.. A 

medieinal syru]) is also obtaimal from tlnuii. rin'ffhy rofihora 

2)dlonir(im\\‘ii’^ used in North and Central Europe for the same ])ur- 
poses as J\rr/nrs ; it is a Coca -id iivinjj; on the ro()ts of 
cocciferu//L Tliese Enroy(*an Insects were rejikued eomuiereially 

^ For .sumniary a.s to our kiiowlcalgo of tliis curioirs condition of Iiibect 

life, see Mayet, Ann. Soc. cnf. Frnncr^ 1896, |». 419. 
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after the discovery of America by tlie cochineal Insect, Corrt/.s 
cadi, a iVIexican Coecid f(;eding on a Cactus called Nopal 
{ppuntla vorrinri/ifera). This Insect was snhseqneutly inti'oduced 
to tin; Kastern hemisphere, and was established with more or 
less success in a few spots on the borders of the Mediterranean. 
In th(^ (.'a nary Islands it llourished on other species of Cadns, 
hecaiiHi acclimatisetl, and was the object of an extensive commercfc 
The colour in the cavse of all these Coccid dytns was ol)tained from 
the ])odies of the Insects, in tlie tissues of which it is contained. 
The dyes liave now been largely disjdaced in commerce by tlie 
derivatives of Aniline. Axin is jiroduced by the ^Mexican Coccid 
Liaveia axin ns ; this substance a] ipears to be of a very jieculiar 
nature ; it is apparently chiefly fatty, and contains a peculiar acid, 
axinic acid. Axin is used as an external medicinal application 
in various affections ; and it is also employial as a varnisli ; it 
dries and liardens 011 exposure to the air, and is said to be of 
considerable valued In our Jlritish genus Orthfzia the body of 
the female is completely covered with a symmetrical snow-white 
armour, from which project the jiink legs and antennae. This is 
one of the forms in which the female preserves the legs to the 
end of her life. The olijects called ground-pearls; already alluded 
to, have long been known in various ])arts of the world, and in 
the island of St. Vincent they are sullicicntly large to be collected 
and strung for necklaces. These bodies are the encysted pupae 
of Coceids of the genus Margarodes ; the cyst is said to be of 
chi tin. M. vitis commits serious ravages on the vines in Chili 
by sucking their roots, and it is probable that all the species are 
of subterranean habits ; this would partially explain the fact 
that very little is known about the history of these pearls, 
though maturalists have been acquainted with them for many 
years. 

The gall-making Coccids of the group Brachyscelides have 
only recently been at all investigated ; the galls they give rise, 
to are sometimes about a foot in length, and there appear to be 
numerous species and several genera in Australia ; they are 
especially abundant on Eucalyptus and Acacias. The females are 
highly remarkable from the variable conditions the legs assume, 
so that in some cases they may be desc^jibed as biped Insects, the 

^ For additional information as to useful Coccidae, see Blanchard, Bull. Soc. Zool 
France, viii. 1883, p. 217. 
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ANOPLUKA I.irK 

hind leLi;s thoni^li ihn olluns havi' at r(»]>hital.^ ^h‘t■y 

litlle iiuUvd is known as to tlirso Insoots. Ono oi‘ llu' niosl, 
peculiar points of tlu*ir evoioniv apptsirs to ht* that tie' ualls 
^ivinu^ vise to males an^ ditlevenl fnan tliosi* ])rodueing females. 

Anoplura or Lice. 

Small Jnsect.'i v'ith (kin ’nitrijn mrn! ; r)ifirrli/ the 

three thoraeic sef/ments ‘nuJ i^ti m'il if sejuirafed : the head 

heariiiif in f rant a short (id)r fn rniSird irifh hoohx : from irhieh. 

t nhe there eaii he fu'otrndt'd another rerif del irate sneleinff- 

tnhe. Feet te rm i noted hi/ a snoffr /on</ e/atr. 'The An«>pl«ia, 

r('dieiilidai‘, or liet‘ an‘ disgusting Insocts ahmit whicli hut littlt* 

is known. The most eontrary opininiis havo Immui cxprosscul as 

to tlieir mode? of taking tliuir iiourishnamt , which is, without 

exception, the lilood of Maiuiuals : on the bodies oi which tliey 

pass tlu‘. whole of their life. It is a most 

ditlicult matter to (‘xamine theii- mouth; 

the ])est information on tins ]Miiul is given 

hy Selii()dt(* and (Iralxn*, hut tlmugh tlH*s(‘ 

two authoritii'S agrcMg t!u*ir results are veiy 

incompl(‘t(‘, and do not wairaiit us in e\- 

])r(*ssing a conlidimt ojiinion as to the nature, 

of tlu* relationship hetweeii Hemij>tera and 

Ano])lura--a ([Uestion that has Immmi for 

long a moot om*. d'la*, short tuhe turiiished 

with hooks in fr<»nt (Kig. 1^9. ‘5, </) is eon 

sidered to he tlu‘ lower li]), and the tuhe 

insid(‘ is, it is suggi‘st(Mi, ;i eomhinali<m of Vio \>U- 

’ • y O.s, V. Ilinn.'in tH'ua. 

the homologu(*s ot maxillae ami maiidi- OMU r PiuKct. ; 
hies: then* is also what may hr a laluum 

((/'): and inside the liead a i'raiiiework, at any rate analogous to 
if not homologous with, the ]>arts oi this kind we have d(*serihed 
as existing in Ifemijjtera. All th(^ ])arts, witli the, exception of 
the hasid tuhe or liead ot tlie heak, arvt ot the most minut(* and 
delicate; nature, so that it is ditlicult to ser* their form r>r com- 
prehend their relations. It is evident that they are very different 
aiiatomicall V from the ^mouth-parts ot lli'inipteia, still theie is 

* HuPsaanu n’s pAjxr on tl»c;s<* liisocls givfs n-P-rciKM-H to nio.st of the previoUH 
literature, Bcrtni. (nt. yiftlschr. xxxix. 1811'!, p. 199. 
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o'(in(‘ral vrs('*]ii])la,]i('(‘, to warrant tla^ Uoliof tliat tlie])arts 
in tho two may ultimat(;ly lx; shown to In*, also niorpliologieally 
^ similar. If Meinert V)e correct, this 

Yi ^ view will, liowevcr, not prove to liave 

II any fonndation. He considers that 

\\ i\ / i*i<>Hdiologically the mouth of tlie louse 

similarity to that of tin' hug ; 
tlie protrusilde t)arts in the former he 
considei's to ]h‘ modifications of e])i- 
pharynx and hy[>oj)harynx ; and tlie 
^ rod-like stnu'tnres to ht* hvpo])haryngeal 

""■f-r- TAmhtCrV A 

Cliitiiiou.s into dilferent from the setat^ of hugs.^ He 

Avhic'li tin; can l)e witli- -i , • , i :■ a.- a. a \ i r 

clmw!i; iK-a.l oi tlie beak, <*onsiders lace U) l)e a distinct Order of 

witii crown of s))ines ; if, I nsects for wliicli lie pi’otioses the name 

labi um ; h, delicate tube • , i , 

protruded (very randy seen o'lphllUCUlata. 

in tills stale) ; xi.', nnpairetl alimentary canal and nervous 

system restmilde tliose of ]\lallot)liaga 
more tlian tlicy do tliose of Hemijitta’a. Tlu^ oosopliagiis leads 
into a large stoimich hilohed in front; at the ])osterior lextremity 
of tliis tlu‘rt‘ 0 ])en the. four Malpighian tnlies, and hi'liind these 
there is a well-marked small intestiiu*. Tlie nervous system 
consists of a ce])halic ganglion and of three otlnu’ closely a])proxi- 
mated gjtnglia., the posterior one the larger. It remains 
douhtfiil whether or not the first of these three ganglia is the 
infra-oeso])hagea I one.“ 

The species of lice, so far as known, are not numerous, some 
six genera, and about forty species being all that are recorded; 
they occur on various kinds of mammals, including some that live 
in waiter. Heals have a genus, peculiar to them. 

Monkeys are specially liable to be alTected by lice ; the genus 
that chiefly occurs on them is IWleinus, a very distinct one, in 
which there are only three instead of five joints to the antennae. 
I’erhaps the most remarkable louse is HaemaUmyziis elepliantis, 
that of the elephant ; it has a long proboscis in front of the head. 
As a rule each species of louse is confined to one species o^ Mam- 
malia, or to very closely allied forms. Man is said to be infested 


' IJnt. Mcddcl. iii. 1891, p. 82. 

“ Cf. Graber, Zcitschr. wiss. Zool. xxii. 1872, p. 165, and Laiidois in the same 
Jounial, xiv. 1864, p. 24. 
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by tlireo PriUrulifs rujufis, }\ rr.^f i inrnf i inul PJttJdriiis 

Meiiu'il. is (>t‘o|uiiion Ihat J\ rd/u'/is ami I\ r<sf i ni* nt i 
are only one 8j)eeies, ami Svhioillr a]n>ears also to havi' tlmn^lit 
tills ])robable. Amlrew ]\[nrray was ol* opinicni that the leads 
of (lilftn'enl varieties of men are infested hy dislinet varitdies of 
P. iris eonelnsion was ciiielly hase^ on examination of 

sp(‘einiens ])r('serV(Hl hy( diaries Itirwin; it r(‘(|nires eontirmat ion. 
\d‘ry little is known as to tli(‘ life history of ilieloiisi'. Leeuwen- 
hoek made himself tin* re/-ye/s n/r for an (‘\|»erinient , from wdiieli 
he eoneliuU*(l t hat; tln^ Pt w u! ns rtsfnmnfi is \cry ]Holiiie. ddiat; 
seiimtilie im*n ilid not know whether the louse bites (*r siieks was 
foriiKM'ly made the i^n’ound loi- a taunt. Seliiodte has ei\efi an 
almost ])leasiinj; ai'eount; of the way in which In* setthal this,* 
showing that the suekiuLt aeti(Hi is beyond all doubt. Accounts 
of diseasi! cuIIimI Lh thiriasis. at I rihutcd to lice, are to he louml in 
many old hooks, Imt the (‘videnee does not warrant- us in hclic\ inLj 
anyt hini^ nioix* than that |>ersoiis sulfcriiu;' Irom sonic disi^asi*, and 
in a ncLflcctcil and lilthy coidit ion, were horribly intested w it li 
thes(‘ (lisoustiiiL!: Inst‘ets. 

It is usual to say that Ledi» ulidae arc Ilcnii]>tcra deora»lc<l by 
a lono- (‘xclusive, jimsist cnee in ]*arasitic hal*its. At. jucsent, 
however, this must he loidscd on as a |»ious opinion, rather than 
as an induction IVom our knowledge ot tlmir nior|»holitey and 
eiuhrN'olooy • for this is at ])ieseiit; too iin})erlc<‘t to warrant any 
linal euiiclusiun. 

^ Ann. X(d. IliAorn wii. I sr,»t ]'• »l:5. 



NOTE. 


Since remarks on the classification of Ifymenoptcra wen' written Mr. 
AV. H. Aslimead lias puldislied .'Several im]>ortaiit }>a])crs proposing a classi- 
iicati(jn to a considerable extent new. lie adopts 10 su])erfamilies and 1)4 
families. His vu;ws are summarised in S. Miis. xxiii. Xo. 1200, 11)00. 

Pastor Konow has also discussed this subject in Kiit. Kachr. xxiii. 181)7, ]>]», 
148-150. 
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Adlerz, r)n Fnnn iru.rnins, 100 ; on 7o//<o- 

(f unfit ns, 101 

Adiiiiifl< ula, 32/ 

AItJrs, 455 n. 

Arfjerin, 387 
Aegeriidfu*, 380 
Aegialitidae, 205 
Atnjorcrn t npn rf tfn , 411 
Aenktv.s, 15'9, 77.0, ISU 


.\ I n I ' / >ti 1 1 f Id s l/f ( I f f "h It's, 4th5 
, I , niofli I i/'S j'lisi-iiifn, B28 
p()pliili<iae, 55'.» 

.I.////.V. 200) 

A< ro>,tat le '-et ae, 40S 
i .Xrjoslats, 1 !'.♦ 

Agaii.aidae, li'S 

Ag.al ist id.ae, dlO, A7/, ID) 

.\>ldist<s, 12 ') 

Agdisl iiiae, ^ -'O' 

in id ifx'iid , 111 , A. It i/nli Jif'n n is, 105 

, 1 (/< f'di m , 'Ad 1 

A ' d nd i t'i s si'fi fi'i , 298 
Agly- yd. ridae, 297 

AuM<‘Iii \ /hlae, :,(! f 

A'finfis, 115 ; .1. sjd/itf^ 417 

Ahu.atle. 5 <) I 
Al", „n. AAn 

. 10/, ,y, 179, ISO 

Alar organ-; ser Wings, I'^lytra, Irginina 

Aiiti" .‘•>/I<n>ii\ 4 D) 

,1A ///-•,</».'• Id nssimr, 592 ; .1. i m nmndnfn, 

591 

. Al'-nrodid:i<‘, 591 

Anndfii, //.Ai; A. pnlytlncl ifln, 42') 

,\ln< it id.'ie, ;{71, 42<) 

Alula, 117 
Ann'n', 205 

, And»-r, IiiM-ets in, 144, 20/9, 458 

j Anthlil'.ianxi^ 180 

I Anil'lyiij'onid**s, 132, l‘*0 
i Aiiihrosi.a, 295 
1 Andd-ilUis, 4 "9 

Aniit'fn ipikinl rn nfinlit fis, 394 
1 A m nn >fi}i i hf , 111 ; /I • (itfinis, 111 J A, 

I liitsnfn. 111 ; A. Ii<i/t,st'ri<nyi, 111 
j An.plji'-yrtides, d/f j 

j A mplxidnsis In‘In ! (.LriO , 412, 414 
Anijdiio/htiil, 193 
; Ainj.hipneu^tie, 450 
Amjdtiy*!/. Ircunlri, 207 
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Structure iiiid 


Aiiil>lii/oi<lac, t!07 ' 

Ampuli'.'' coiniti'i'st^i, 114, IE*; -E j 

cjirnis, Uf) ; A. sihirini, III i ^ 

An.i.ulici.lcs, in t., 169 | ^ 

AniyctcriiU's, ti'.E ^ i 

Anal armature, IEj 
A nal n(‘rvures, lUH 

Aimspilii, ‘diiT I 

Aiitisiiis, , i 

Anat.u.iy - s.'.. External StrueUiro an.l 
liiU'rii:il Anatomy 1 

Anclioi' I'roci'ss, E»l> ^ | 

Aiirient, lApiaoiik-nni, E-O - xr,; also j 

rrimitive j 

Ancvlolominae, . 

-Ai, 25, ;50, :i01, soa ; liair of, ; 

11 -A. 1S8 ; A. niyrouew’X, | 

‘215 ; A. oriiifi, 80 j 

Amlrenidae, AO i 

Andrenides, ‘28 j 

A/i<fri:nlinorpli(U 888 , 

Andrenoide-K, AO j 

Androconia, 881 f. I 

A //ryv/tOcs (itratvlns, 160 I'. | 

An,u:(ditbs, 08 

A /w'.sv7Ar;7/,r (lescvhrrio. III 
A II ciniKniiuincii, ‘2‘2w 

A nisotomidae, A,2A 
Anisotomides, ‘2‘2*2 
AnlaKcn, 118 ^ 

Anobiides, ‘217 

\„„hiifiii, 2:>\ \ A- pxnii'niniy *.E: A. 

.(riiitinii, 218 ; A. Irssr//i'fin,i. 218 
A 7io('}ii.'l us (jhiliuiii^ 174 
A^ioiiiiuif, 178 
AnophOiuhiius, 205 
Anoidura, 591) r. 

Auosia urippus, A. menippi\ ^ 

ph-j-i/ijms, 307 ; larv.a, 324 ; piiva, 327 
Auteiinae ; of Ikhstomu. B66 ; of llu-s. 441 ; 
of Lainelliconiia, 191 ; of Eepnloi.kia, 
307 ; of Eutterllies, 340, 311 ; of Splim- 
j^idae, 380 

A uthe>> >j>h(«j us, 

Antliicidae, 200 

Aiithhliuiu, 45; A. heUicnsina, At; A. 
iluuii'mu, 45; A. maiuadvm, ; .E 
scptcuidentutum, 47 ; -E strujatum, 80 
Anthocopa, 51 

Antliocori<lae, 560 , 

Aulhomi/ia angnstifrons, A. hrassicae, A. 

c(uut, 506 
Anthoinyiidae, 506 

Antliopliila, 10 f. „ 

Anlhopkvm, 32, 33 •. .lestroycr of, -.2, 
274 ; .1. permnatK, 33 ; A.pililK-% 33 ; 
prol)Oscls of, 17 
Anthothrips aculcaia, 530 
Antliracides, 486 

Anthrax, 486 f. ; A. fcncstraUs, 489 ; A. 
trifasciata, 44 


A itfhrnius/asriafus, 211 

AntliribidaO, ‘2/8, 290 
Antisiiimma, 448 
Antite;7ula, 447 

Ant-idant, 138, 139, 108 

Ants, 181 f. : and Aphidac, ,.'.*0; ami 
(•ateri'iUars, 850 ^ 

Ants’-nest, Insects, ‘20O, 218, ‘-jE — -n 
221, ‘225, 281, 28 j 0, 240, .>1^; lai\a, 
501, 602 
Anus, 314, 320 
Aorta, 320 
Aortal cliamber, 320 
A puff capucina, 246 
Apatitu, 118 

Afuithus- rsithyrus, ([.v. 

Apatidac, 210 , . 

Aiiatura; larvae, 851 ; A. ins, 344 
I Anaturides, 852 
! 1 l('.4,lf.:>,-2il ; .1. 

I 1 04 ; A . 131. 164 ; . 1 . AniAor 

i 101,210 

i Ai.l.auiptera, .522 f, 

i A pliaudcephal US, ‘228 
j A/i/irf‘K'hi'irus, 505 
; Aphidae, 5S1 f. ; and ants. ISl 
Aplddiidt's, 590 
Aphis niaidi-rudiris, 584 
Aplioiuia snt-i(ila, 424 
Apidae, 10 f., ‘20, o.A 
A])ioce.ridae, 492 

\pis 55: A. adinisonii, 69 ; A . doiuesdni, 

^ 68 ; A. dorsala, 09 ; A. /asciafa, A. 
Ihfustica. OS; A. lucdljin', 0.) 1. ; leet 
of qin'ens and workers, 69 ; lignla ot, 
16 ; worker and hairs, 12 
Apoda, 402 ; A. test u( to, etc., 401, 402 
At)ndidae, 402 
Apndca pidlida, nest. So 
Aporia crataegi, 822 
Apt)ctitc, 491 
Apteroififua, 90 

Apterona, 398, 394; >E crcnidctla, var. 
hi'li.i’, 895 Qp. 

Apterous, beetles, I*'. 2“'^ 

PO, 110, 171, 174, 315, 392, 393, Ip, 
41 480 592~scc also ^\ orkers ; In- 
jects 95’, 90, 505, 474, 495, 490, 518, 
581/58I ; males, 140, 160, 101, 172, 
585 594 

Anu'aVk; caterpillar, 377 ; eocoous 280 ; 

larva, 421 f., 425, 504 ; pupa, 428 
Aradidae, 550 
A rad us orientaJis, 560 
A rrtcoc'cry/.s 290 

!, A rasrhn ia levana, A . j^rorsa, 8o8 
; Arhelidae, 369, 396 
Arceina, 373 
Arcldapidae,'i?/, 33 
Archiapides, 31 t 

1. Arc/frtCrtJrt, 308; A.rilhra, 410 
1 Arctiidae, 370, 404i 408, IflO 
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A r'jtro, -H i 

.1 /■;////(///>■, larvae, ; .1. aialro 

t'oiiia, 332 

A T '/ < •-> * -!• 

486 

Arista, 4 tL> 

Anuy-woriii, 11 •» 

Ai'o/iii'^ I/I ■ 'Si'h 1 1 1 , 188 

Arf/trn/if' i xs, ‘214 
Asrfri'it rui'i'iiliif, 267 
Asrn,/i/it, i-nii, :.2o 

Asiiii'n-hiiiift n m / ijtjjn! If I/I, i*'<> 

A>ili.lae, I'.U 

J.s///rs, llt'J ; .1. rriifi/oii {f Ki'iii 1'^, 441 

Asjiari'jiis-lifi'tle, 2S1 

A.-/in/i>‘/i>s 692; -1. w- , 

(K-\ clni aiimt of, o'JO 

A.yiiAi/i/i'u-i's^ ‘2 \i\ 

A.yilAniin'r/i/ni, pupa, 283, 2^1 
As.-Miaiat ion, of A Il'-nr'f' ■■< ainl '/'I'r-' 
iimri II I/I , 1*)<) ; nf ants aii'l otlnr luv. 
ote., I>s0 f. ; of Fiirmi'ii ami /■.■ . ' 
r<i.rr H t'S, l;V.t : of Si riiii>l illi"Jli"ti' •>'•'1 
’I'l f rii iiion' If III . lt»2 ; of J\/iiiii'iii>i/l"‘ ^ 

I j' j it I 't hn I'll .i\ 1 *11 
Astntn tinnjiS, 119 
A^fiitiii'S, IIP 
Asti-i'lar. .P// 

, 1 stii/in Hu h'ln/i iii, 490 

A .'<t i/iii'i/i US, 2>'.i 

.1 ti iiiflis, Tl'/ ; ami ant, 182 
Atln rircroim. 4 1 1 
Atlnri.i', IM ; .1. H'ls, 4s<) 

AtJinil. rJiniiitii'iiS, 257 
At I'lii'fiK'i'i'i's, 2r> I 

Atiopliv of nioiilli ami -tonia<4), .‘M*) 

Attn, To;, Ml u.. I'l'u 
At till- ns, :17:5 ; .1. nt/ns, 373 
Att(4almlrs, 291 
Alt ini. lo''. 1 o9. I*'*' 

Attitmlr. osi, ;1M, 412, IM, 

42n, I21t 

Atiih't/is iiilrns, 483 
An fur rut. v n- h.", 27'* 

A nfiiiii' ns, . 4 / •* 

Axin, n'.ts 
A-.frr.,, I'.S 
A/.n2C‘^*s <»\ i'lm t, -121 

r,iitlii n in I ..■'•tn 11,1/1 I' ll r-, o*'.' 

Barrett, on in< r. a-e ..f mclmi^n!, 114 
Ba>kr't -worm-, 9'94 
Bat-i.ara>it*-. .V2l. a‘10 
Bataill-m, on melainorplio-m, 

Bates, H. \V..on . l,is-ilie it i* -n ot i.mI t*-r!lie-. 
Mil* on l,Minoe.,e)ii<)inat;'n!, <•!» 

A! I'lfiin ! iliii In , 2**1 

Bate>ian niinii' ry, 44/, o4.^ 

JinH/ i/si'in , 221 

Beak, 7*42 . 

Beaureeani, ou ve-ientnip In-*-’ -*•' 

Beav er, In-e* t on. 21'**. 221 


Itr, lier, on im>nth of l*iptera. 1 I I i 
IhiI l'im 4 .‘^*.’•‘9 : enemy ot. .».'S 
Ited'larO, <'11 animal enloi ation, 
pM-e M.r, linmy I'ee) -ee .le/s 
lli e loim*' or -Ikk. 920 
i ;- .-, 10 f. 

P.-e- I'oin of eaiaaise-, mylli, 4’.*'9 
P:. nest P<-.‘tl<‘, 24.’* 

Ph i s, st 1 O J . 1 -i 1 1 , 4**0, d04 

Pm , ties.' IS I 1. 
pellesine. on Pu//iny. 19 

Pm lo'toinni ae. .'■> 1. 7'!.* 

Pm niP.s id.ie. ps2 

Penil.eel.i. •. 1 P.* f. 

/;- - ,/m •. :.*»9 ; r>. lu^tmtn, i. 120 . 

/;. ;.oe i:’. . 140 n. 

pM'iK iim h.i I'll/. 7.''.* 

00 .. 21 S 

Pemtnlae. 7M 

/;./ M-. 476. 470. 477 ; /•*. "o ,, 1 

I ti'i -n 'll I'l.i'-. 4 / .* 

p.M'is an.i I'litt'o Hie-. :’;;s 

p.i-.'Uit \\i. \il, 247 
j;.f. . '•< eo'a. 233 

Hi t f,!, , , I'll ■! . 473 
P.la. k Hy. 740 

p.!:in. liai .1, "ii lli'-s alia. Kill;; m;oi. 

p.l. pK.u". .1 i'l le, p; 1 

P.hn.l I'.'.-tl.-s. 2**7. PPl. 2'. 4 

l,„,:.j.t,, a ,. 7M 

p.l; In . Pert le-. pt;'.* 

p.l- M liiiiann, oil |o ' 1 iii 1 1 1 1 ;.' iiew n'''-l' 

p,! 1 a. Kin.', I upt* i *, i:'7 ; M" 

P.7 

p.f ,1 .<1 ■ worm s. p.s 

Plow lli. s. 71 1 

l;!ae.!...iile-, 711 

pM t/u s 'i m ' a - mot It. 4 4.4. 

Iiin.ii, P;4 

p...ii v.'.i 111. 4 p; 

p,.,nl.;o.in-i P."lles, 2**1 

(. ; in < ' t oi m- I ..j', ‘2! 

in i.e 4 • "t, -'2.' ; pal ,1 ite .•!. '. 

n ol. 14, 1.. 14 ; H. n'li'.i 

/;. !,,J.,.I.I, , U -, n 1 ; />’. Ill ir^’ "I n,i 
I'll., I . ■. '7) 


p.' 

ml 


l,i' 

p.' 

ml 

i-i.ie 

./’os’. 4,77 

Pe 

III' 

■ vlmla. 

, i - 7 

/;■ 

.u.t. 


e*/m. 

/; 

,,llt 

r./,' Illl.l 

477 ; li 


P.ooK '.\"rm, 247 

PM.,l,.,M'i:e. .7*; 

, .4'*. 

Ili.i... .in ,,'<nl"iin,. n, , 1-1 IfP* 

P,o»1 1 i< lii«l.a<-. 2 P> 

|;..t tins. 711 

HiaelieUtra. .'7/ 

P.ra. }.y.. ra, 141. 171 

Pi ;)eli\ ( el jile-., 29 1 

Plaeliys.ali.lm. 792. 79> 

l:,n. }, u(n, <ns. 29‘t 


60 5 


* n. 

,4;V(( 


1 2 *> ). ; 


.417 n. 


.. 117 

'put'" 


2i ; Ilea 

M. 197 
, ,/.M. 7 1 
o 77 : I 



6o6 


INDEX 


Bracoiiidae, 590 

Jirodi/piis Tiiu*i<l on, 130 

Bralniiueidao, 374 

Brain, 320 ; c('])ha]ic and thoracic, 449 

Branchiae, 208, 244 

Brands, 332 

Brassolides, 34i) 

Jirathinvs, 223 

Brancr, on l)ii)U‘roiis larvae, 451 ; on Oes- 

tridac, 51 1 
Jiff (II Id roecd, 520 
Brail lii lac, 520 
Brcasllione, 459 
Brcc/c-llics, 443, 481 

Brcitcnbach, on proboscis of Lepidoptera, 
311 n. 

Brcitlianjd, on proV)oscis of bee, 15 ; on 
deglutition of bees, 18 
Brentlbdac, 295 
Jlrotfhds (OK'Juirfff/d, 297 
lirepJiiiK (loflid, 416, 416 
Brimstones, 357 
Bi'viiies j)ld/(d/ns^ 234 
Brown-tail moths, 407 
Bruch idae, 270 

BrucJms J'ahm and 7b Unih, 277, B. pisi, 

277 

nn/ophild, 418 

Buckell, on deviOopment of pattern, 335 
Bulfalo-gnats, 477 
Bugong-nioth, 417 
Bugonia-myth, 499 
Bull-dog ants, 171, 173 
Hull’s-horn thorn and ants, 1(58 
Bumble bee— see Jiumhus 
Buprestidac, 201 

Bupirstis atteuiiata, supposed larvae of, 
202 n. 

Burgess, on suction, 311 
Bnrnet-moths, 390 

Burrows, of Ddsi/poda, 27 ; of liaiiclwSy 24, 
26 ; of Odf/nen(,% 74 
Bursa copulatrix, 321 
Burying-beetles, 221 
Butterllics, f. 

Buzzing, 19 
Byrrhidae, 242, 355 
Bi/rrJnis pilida, 242 
Bythoscopidae, 578 
Jiijturdfi, J,!fl 

Cadphisra imwrei, 391 
Calandrides, 289 
Calcium oxalate, 400 

Cidiciiiyus, 101 ; C. hyaliimtus, 102 , 106 
(\diip) enrylochus, 350 
Call idea haro, 303 n. 

Callidulidae, o70, 400 
CaUiphora, 448 ; C\ erythrocephala, C. mm- 
it or id, 511 

Callirhipis dejeaui, 266 
Callomyia, 490 


Cdllosfotiid /dscipeu ii /s, 4 89 
CdlopieiniH, 270 ; C. if.dlin(s,A>i9,r.sprefus, 
488, 500, enemies of 
Calypter, calypteratc, 448 
(lalyptratc Muscidae, 448, 504 
Cainberwell Beauty, 553 
Camel bot-Hy, 616 
Camponotides, 144 

LdnipdVdfds, 145; C. Hynipeidds, 138, 
145, 147 ; (J. jwii Jtsylvd II leus, 138, 110 ; 

C. ndirijies, 131 ; C- rdjipes, 137 

(bimptosomes, 370, 281 

( 'auephorinae, 394, 395 
Cantharidae, 209 i\ 

Canthariiles, 370 
Capsidae, 501 
(5fpsns Idnld ridS, 639 
('arabidae, 204 f. 

Carabides, 300 
{ 'araboidea, .100, 200 f. 

(/drei noeii/'is, 664 
(tarder-bees, 45 f. 45 
■(OiirdiiK'iiiidyld, 1 01 
(^d nliophorus, 258 

Carlet, on sting, 0 ; on sound-organs of 
(Oeddd, 674 
Carnivora, 300 
Carotine, 519 
Carpenter-bees, 33 
Car ] )e n ter - w onus, 3 9 5 
(.’arpets, 411 

Cd/pix’dpsd, j>ili((iid, 0. pomimidld, C. sjilc/i- 
ddud, C, sdliddtid, 428 
Cd rpnph ay ns, 2 7 8 
(j( tier id IdCCd, 597 
(birus, on })ac<logeiiesis, 401 
Cdryohorns, 278 

Case, 281, 392, 393, 394, 417, 422, 423, 
430, 431 

Cassi.lidcs, ;/7.0, 283 
( 'aste-pro<luction, 1 42 

C,(dnia, 307, 309, 310,319 ; <7. cndesmid, 
(3. til era pan, 372 
Castniidac, 509, 371 
Castor ra na(l(’ 7 isis, parasite ol, 219 
Calaehisin lemnala, 423 
Caterpillar, 322, 324, 325 ; of Diptera, 474 
Cidopomorph ns, 221 
Cauda, 538, 588 
Cave-beetles, 205, 221 
Cel)rioni<lcs, 300 
Cecidipfa cxcoeraria, 424 
Cecidomyia bvxi, 469 ; C. destructor, 400 ; 

C. trilici, 400 
Cecidomyiidae, 455 u., 458 
Cceropia, plant and ants, lo8 
Cedeoeera, 297 u. 

Cell, of wing, 317, 318 ; complete and in- 
eom}detc, 110 n. 

Cells, formatron of, by bees, 21, 22, 24 
26,28, 33, 34, 85, 40, 48, 51, 62, 54, 50 
60 ; earthen, 72, 100 ; of Coelonites, 89 
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(’(‘lyplii'lae, 

(V/]/j,hus^ 506 

(\‘ III" HI'S iiiiirn/or, 1*28 

C\‘i>hiiloi(la».‘, 21 it 
(I'phalomijia inai'idata. 616 
(V/iha/oii/i , 21 it 

( ’I'plialothorax, 4(15 ; of St id' j'sA-ayvix, 302 
('t'/i/h'/t"iii)/i(i ru fifxf rhis^ 517 
('eraiubyc-idac, 27S\ 285 
('erainliycidcs, JSl' 

(Vnt III Ills, S'J ; C. hisitanirus, SO 

( 'I'flf licjl III y 374 

( \’l'<tji<t('ll I/S. 11, i 11. 

( 'l l'llt i lllly 11, 

Crratncampiilao, St'iS, 375 

fV'iatocdiiil lidae, 5514 
( 'crato^iiatliiiii, lOl, rj~> 

( I'd t "tl <’ Hill y -lOl 

( \ r<il"i>"ii'niy 4G9; (\ ttipunctut us, (\ /in'i- 
ciiriSy ( I'liriitSy 470 

( '|^l'rl■|•|s. 125 (\ II I'i'iiii I'lif y 12.* : ^ 

tin firrst ii'iitif. 125 j C'. /iifiidtiiy 12.» ; ^ . 
t iilii ri'iilutii. 12(> 

(.Vr<M)|*i(lac, 577 

t'i’rrsii tnifiiil iiSy <\ tio/rinit, 577 

t 'i' rui'"iiiii sriii/i'f/i'i'i, 21 it 
( '(-roiiliytidrs, Jfd> 

( 'I'l'iijdii^ti's n ri/i'riiSy 597 

( di'l'lljililf II 'l IllllStl l Sly •l<)3 

('iji'iii'ii I'liiidi'y 383 
(V-rvical sclfiit'‘s, 172 
Ci fniiiiiy ill aiit.'i’-iH-sts, 119; ( j!"i ii\/'iy 
200 

Ci'toiiiidfs, Hi.'iy 19'd 
( 'lim riicii iii/iii. 3so ; la.M-to ( *li"i riH'it nijni 
( ’liactopliorons. 1 }*‘i 
( 'liai'tfita \y, lid 
('liafrrs li»l f. 

( 'lialcosiidaf. 391. f/lO 
('lllllill ll'll l, I ll'/ly 394 

( 'hut h'lii/iiiiiii , 32, 3,5 ; ( *. m n m rin . 30, 3,5 
j',, 36. 25 1, ISd ; ^ jm ri> t i nn y J>!li > - 

liiiii'ii, 39 

O'liaiijj;*' nt liabit in larva, 3()1 , 131 
( 'liajiiiiaii, I O'. 1. A., <'U t iiri/siSy ; <>ii 

(das>-itirati<iu nf puj.ar nf L' pidopt na,, 

3d7 ; on lli jiliihisy 3,9'^ ; 01 , J/, v 
pn riiihi.i'iisy 208 ; on j.wi-a of Ia pido]»- 
tt-ra, 327 n. 

( 'hu riK filly 3,9*1 

( 'h n yt I'l'if ii s i iiiii fiii'ins. nf-t ol, >2, 83 
( ^hi' I h iSi ii I'/i I’l/si 'i’"iii'i. 439 

f 'hi i Hill f "hill hrn iiiiif'i , 111 
t 'hn! iiiiinii' un's'y ISU 
( ludonariidi-^, 212 
ChyJmi in^ -110 
( 'hi'Ji'St "tii'i , 'll 

f.'hi’ It Ii i >1 III fii t ithi'rriitii futii . 22 4 
rhirmis. 5^3, 58*1, 587 ; dhiytis. 686, 

687, 5s9 

('lu-shiro, on ])robo'Ci.s <0' 15 
C bigger, 5*25 


Cliild, on scns<' organ, 4 12 

< liina-niarks, 121 
rhiiu lidmg, .5 IS 
f'':i"/liil il III m '.iliti Sy 1/4 
( 'hiroiny/idac, 4 79 

< ’!iir<*nomidao, IdS, ^7.^ 

( '/l I l‘l •/i"ltl II .•'y 4 10, Ids 

( lilainvdfs, hi'.t 
^ "‘iinrimiy llO 

< hloropidao, ^ 

Cih r"psy 50 I 

( 'hi I- ri xu u, fill lipriii'r. 380 
( lioi it'.-aiuj'ini, 1 
( 'holo<l)voVsky on ( in rimSy 5 Sd 
/ 'h,‘i-,"iii s .'<hi p/Hi I li I y 290 
' ( liorion, 3*22 

( lu x >alis, ;;2*1, 3 1 1 
( 111 > "anuin.ii-, 123 
< 'liry-idida«\ 1 I. 

< 'h I i/.si I'ii/iii iiiiti/iidiisi'ii rii iisis, 119 
rhn/sis hi.ti iifiifiiy 3; < I'/iii/n, 3; 

.•<hii :ii/hii n n s! Sy 4 
' < 'h ll/s. -.■h ns fin /i.'siis, 279 
f '/i ii/si.ri.ris </i'.i ini I s, ",03 11 . 

I < 'liry ‘'Oiin-lidac, 27 '"' 1. 

■ ( 'll! \ oliirlidr-. .','9 
( 1,1 \ ""I'oloniidar, 39<) 

('l.i'i/si.ps. 4S2 

('nil, Illy 123,; (\ Jiii f.i Illy 674; sijitiii- 
.A-////. 669 
I ( ‘i, adrlliliac, 578 
! 1 !• adidao, 5*)8 1. 

/'..I mil III hi/iin.i.iy 202 
. < I' indt lidao, 20 1 1. 

i'l.innns, ,'IIS n. 

I ,/• <• .//iim ntii '•pi II iii'i y 101 
/'iim.i'y ./*9* ; t ii i t nil! ri ns, 559 
i ( iiiiK-id.K-, .559 
i Cloidao. 2 15 
; <',•! imii" I. 246 
( i^lrlida.-. 2*1 1 

( •, j ii< s.il n J"i ! nsy bort Ifdarva-- in, 2''2 
i f './hill I "I , 3 , IS 
Ci/hii.mm, 3,75 

( •iMid. -. 

i’,.. 575 

( l.iliiblda*-. 3.'.,' 

< la^),or. 314 

( .It I'M), of ants, 14 1 ; of boo-,, 20 

' of bu1lrrjln-s, 311 ; of < '..I. opt. i a, b^O 
of llijifera, 15 4 f. : of Ib niijit* i:i, ,513 
of llynn iio^dt ra A< u 1 '-:i 1 ,'l, !<> ; of I> pi 
dopti ra, 3,;’,9 1. : of niot !»*-<, 3*id f. 
i ( *lavi< ornia, ISU, Jl.iy 2*15 
i i'inriifi r ti stmi n s, 221 
i ( 'la\ i;:ri i-l« s, 22 4 
("lavas, .53,9 

f'lear- wings, 38 b> 

(d.ggs, IHI 

t'/ii.yiiis. 400 

2, 4 

; Cleridae, 253 
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Click -1. (•(■lies, ‘jn6 

Cli(;;kiiig butterlly, 354 
(J/idiriis, 223 
d isiocttm I'H’ nf'V^f ri<i^ 322 
Clollie.s-iiiotlis, 130 

Clouded-yellows, 35/ 

('ly])eus, 307 

Clyfhra iti luds’-nests, 140 
Clytlirides, d7d 
(,^i]rinidtihis Cftrsirs, 209 
(hii'lhix'it m pit prore.^HKnicit^ 370 
( 'oarc late, larva, 271 
C,„ridae, 592 r. ; destroyer of, 200 

(’nrriditla, dJO 

Coce.iiiellidae, 237 ^ 

Corciis oirfi, 593 ; (A maHuiJera, 59/ 

( 'o(^‘liineal Insect, 598 
(.'ocliliopodidae, 402 u. 

('iH'Jil’fplii>i'((, 394 
Cockcliafcr, 198 
Cockroa( li, ]>arasite of, 209 
Cock-tail, 225 

CVhu)oii, 40, 55, GO, 109, 122, 328, 34/, 
373, 370, 384, 385, 391, 403, 404, 105, 
107, 119, 421, 430, 400, 402, 494; 
tlax-seed, IGO ; of ants, 131 ; aciuatie, 
•280, 377 

Cocytia (liirrillii, 382 
Cocytiidae, 382 
Codlinj^-niotli, 428 
Cvt’lio.rys, 31 

Corlonifr.s, .S’.O ; C. ahhrrriatus, cells of, 89 

Coi'Romyid fc rr luy in ea ,480 

Coenoniyiidac^, 479 

(Jocnon yni phn, 348 

Colacitii^, 35 i 

(\)h'ophor<i, 431 

(!)oleo))tera, 184 t. 

CoUc/cs, 22 ; C. (laviesanns, 30 
(Jo/ohopsis^ 138 
Colon, 320 
Colorado beetle, 278 

Colour, corresponding witli locale, 201 : 
and surroundings, 337 ’, ot larva^ and 
liabils, 330; of Spliiugidae larvae, 381 ; 
pip siology of larvjxl, 413 ; ot catei- 
pillars and sex, 325 ; development of, 
in lleiniptera, 542 ; of eyes, 440 
Cohiocera fornucana, 240 
Colydiidae, 233, 234 
Colydiifin, 233 
Comb, 03, 64, 65, / 8, 79 
Combs and brushes, 134 
Compound pupa, 452 
Composmyin, 512 
Ckamstoidv, o\\ iierviires, 317 m 
Concliylidae, ^27 
Connexiviim. 538 
Cono]ddae, 497, 50/f. 

CoiKu'hinns min/nisifya, 559 
Copiojdery.c, 373 
Copiuni dacicorne, B60 


(^()pi)fs, 547 

Copper bultertlies, 350 

Coprides, 195 t. 

Coprini, IU5 n. 

(d)pris Jiiyncnns, 197 
C'opulatory poudi, 320, 321 

Cordylnridae, [tU.'f. 

(/oreidae, 546 
(dm'dhfiU 467 
Coriiun, 539 
(.^nri.'-n, 567 
(toi'ixidai*, 567 
Corn-leaves, larva on, 281 
('‘onmid i", 419 
Cnrofora, 227 

(\>rl icnrid , 210 
Corylopliidae, 228 
(kn’yiietides, 2 d3 
dosci noi'i'i'd Jirri'nh’fi, 372 
(a)ssidae, oO’b, 39. > 

Cossouide.s 294 

(\>ssifs, 309; C. liyniprrdd, 319 
( '(istal iiervnre, 318 
Cottou-staiuer Inig, o48 
(toltou-wonn, 416 

('onrtsl)ip, 494 ; of Ilepiidus, 398 f. 

Coxa, 307 

(,V(7/>yo, 129; C'. crjdudofcs, 129; C. 

at li'pii'oin , 130 n. 

(trabronides, 128 i. 

Crambidae, 42.) 

Oane-llies, 471 
i Cr<di>pdris, 290 
Cremast(*r, 327, 328, 344, 426 
Cremastoeliiliui, 200 
CrenKtsfix'li d ns, 200 

Cmndsfoynxdr, 213, 165 ; C. trdninr, 16C 
Crepitation, 213, 214 
Criocerides, ,27.9, 280 

Criixrris asparayi, 281; CA merdvjera, 


I 


60 1 

ossoccrus, 130 ; C. wesmadi, 130 

yptoeeplialides, 370 
ypiiH'eplud us, 3S3 
yptooerata, 54 '^ ; 562 f. 
yptocerini, 132, 134, 158, 159, 169 
pptocerus, 138 ; C. atrntns, 170 
■yptophagid.ae, 235, 337 
'yptophuyas desdatus, 236 
'yptostoines, 270, 282 


Clmophora, 475 
Cteiiostylidae, 517 
Ctcimchinae, 400 
Ciiekoo-bees, 22 
Click 00 - spit, 577 
Cuciijidae, 333, 231 
C lieu j os, 258 
Ciiculinae, 30 
Culex pipi3ns, 466 
Ciilicidae, 466 1. 
Cultelli, 443 
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C'ini»‘U>, 539, r)-10 

( ’ll pi vi.Lu*. 231 
( 'iiiiMilionitlao, 200 

on H f*!*') 
f 'n ! t! jii ra , 465 
( 'ut -worms, nr* 

( ‘yatlio<'cri<lar, 213 

( 'lihish i' /(tft i i mo ty I nohs (,)r /'I'O'V/. 210; 

f n'/onic(of os, 211 
( ylioios, 232 
Cvt lica, 2/'0, 2h2 

( '\ (3ori liajilia, lo l ; ( ’. Asi liiza, laf*. 10 1 I. ; 

(’. Sclii/ojiliora, 4r)0, "*03 1‘. 

(y/H'lros, 203 
( 'vlimlrotomiiia. 17 1 
( 'y mat o|*lioi itlai', oW.s‘, 3S*) 

CvmOiOao, 110 

( ' II ih 00 O t < t OiO'O O), ;)10 

^ 'i//ili(/i/iyos .sf'ifoijo s, 200 
< 'oyho oto, .>v;.V 11 . 

( 'i/yli'io in c/oi'ofii, 676 
( ’y j>lioiii(lai*, '2i)o 
(.'yitidae, ISO 
( 'yi'tocoridcs, 040 
( 'firlomris ionosfrnsos, 646 

Daenitlrs, 237 
/)orf fi/iij/i Its I'ih'i, 695 
I )addy-l < 471 
Jhthroiiio rurriJ ivnrn , 421 
Dalla 'I’lHir, (.'atalo^qu* of I Iyim-no|it»M a, 
21 

Daiiaidt's, 314, .i'f'r 
Hanaioid Htdicoididac, 34') 

/hniois o I'lln ji/ios^ ov fih.i i ypos^ 34.* 
Daiiars, 301, 404. 403, 004 
l)arwiii, oil /'i/iiiiios, 203 
l)aruiii, F., oil {irolM.iMis <d’ Lei*i<loj»t«Ta, 
31 1 11 . 

I) asrilli«lae, 200 

/Josi'i// os I'l /'n o o 'i, 2 .*;* 

J ) o s orli i ro piu/ iho /oin, 40*' ; /*. /'nssti, 

407 

1 )asyj;astrt‘s, 30 f. 

J)os//fii>i/o If 1 /'/ 1 jii’s, 27 
l>ead-lt'af Ituttei lly, 303, 

1 )«at]i-wat<:h* s, 21‘'. 20 1 

DeoeiiiOer-iiiot li, 40*5 
I)i*er Oot-lly, al) 

Drui -lly. 01 S 

^Doljdiarides. 

J IfUni f yholo s iiiiiiio'os, S 

iKdtoi.lae, 41 S, JfJ.I 
Deiuidatae, 2'^ 20 
I ieporoos,, 201 
J trriioifofiia fm.riolis, ;*1< 

DermestiOat*, 241 
/h'mai, 400 

Di‘ro<loiiti(lae, 244, 2"2 
Itennhoitos noii olotiis, 246 
I>e Sau.ssure, on wasjis iiesls SI 
Devil’s eoach-liorse, 220 

VOL. VI 


.91 d»\ .*(' "tiiiy;. >; ‘d’ 

tlioraru- ajtj'eiidam-s, 

I >. \ii.la.’, 01<) 

hmrf.'i- lolnontos, 647 

Ihfifffii,,,, 3‘f2 
h I'mi.fi lo'i;,;, Jfioi/fS, 0l7 

IM. li<*j.ti»', 4 I" 

l>:.fI,.o/n(, 178. ISO 

h t .j. it oi/o, 0 1 3 

//V /i 177 : /O ro/ifori^, 47'* 

I a. > '/ j 

I Miia'i'i-liu-. ^'fiit'i at i-ai". O.'^O) ; males. 101, 
172 

1 Miiiori'ldsni, 130; -d wiim's, 010 
h,,..'y..i(. ,''rif/Ii(ii\ 24<5 

iMiiaai. 7'> 

h.f,. ,rro .//W//2/V. 132. 134. 171 

! h"ii ii< }o‘i>o s n I (•, .rv, 4)0 

I M"|*-idae. 603. ’a; 

/Ifjf.fs fiy.ffili^, 603 
l>i'i|dii!a<-. 1"0 
I hf/lf<nntl IlllfIfllSI, 201 
I hf: ,-.'f if! luilfiios. l>eet 1<‘ lar\ at* ii»,2>'<> 
mo, 'to, 32. 43. 

Dil.liyllhl. s. .'.;7 
lhj.'': ft.s. :is 

I h/'/ >11 i/f /i o>, .0*>0 
110 

I )||.l<.|*trl a, /'>, 71 I. 

I III //'//. /."/-a, 429 

/)./</.. w\. 469 ; />. nmooi'lo, L'.O 
lhjf", >'ns (// o'o o s, OOO 
iMj.I. ra, lO^' f. 

I >ij.t.T'*iis parasil ie lar\ ;i, 26 

/ h y,/i I,/ 1,1 1 <jO III III, .‘1 / f 

I > 1 -.. ... . lliilar iiei \ 111 318 

I ii •- II, • i jfh III , 31i’», 3.'*< 

I )iss< »( iat i"ii 1*1 eiiiltry'), 70 n. 

hi'O^ 171 
Dixida*-. 171 

D..lmi, Ant-. 11 . <*ii 1 1.-iiiij»t**i a. 03H 
ih.i,.h.„i, ioi, lor 
D'*li' li'*i'!d.».-. 403 
! hill, l,'‘/‘i>> O 0,1 oloi OK^ 441 
J hil i- o ,! ro .< lo', ofirrli'iii 1 10 

/ Pifoiii I'l . 2^" 

Dumi. li.lrs, 270 

Dois.tl ve-s-.d. 320 ; 020 s.-.- ;d-<, Internal 

Anat«*rn V 

/Pnryf i ro, 00 I 

I >ory. eridae, .503 
I )ory li<les, 17 1 1. 

Doryluii, 17',. 117 

D.oi/los, 13;. 177, 179; D. hrlmlos, 

178 

Jhn yjihoro (Jenml t ^ 278 
Dra^^Jii, 3.'^3. 3^0 
I)re|.ani<lae, .> 70 , 400 
iPrijoinnaijtli o m j,lohi ooohs, OHO 
Drepannli'la)*, 400 
Drilidi's, A/.S' 

Driver ants, 178 

2 K 
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Drontis, 07, 09 
Drosoplulidae, 504 
JJrimja^ 302 
Drynrnyzidae, 504 
Dr I/O pit th ont .s, 'JSO 
Dubois, oil luminescence, 259 
Du<Eo‘oii, on littdaniia, 365 
Dufoiir, oil liost helping parasite, 20 
Duke «»l' Burgundy frit.illary, 355 
Duration, of ant-colonies, 151 ; of wasp- 
colonies, 70 n.,80 ; of life —sec Longevity 
Durrant, on inotli-cases, 431 
Dutcli Inillis, larva in, 501 
Dyar, classilication of larvae of moths, 

307 

Dt/i'laditt, 380 
Di/ndstcs, 1 99 
Dy/.iastides, 7,9/7, 199 
J)i/sdfrci(s .Hidtirellus, 548 
Dytiseidae, 210 f. 

Dytisctusy 211 

Juirias, 410 

Eau de Javelle, 308 n. 

./Celt inopit (It iritis, 000 

Et'ifon^ 159, 175, f ; K. haviatuvp 175 , 
177 

Keitouini, 17 4^ 

JCt'ptuttlit'ria, 409 
.Ecfalomma anndnm, 131 
Edirphes kintji, 248 
Edible larvae, 287 

Egg, 305, 435, 408 ; as foo<l, 504, 508 ; 
of l)ot-tly, 514, 515 ; of Cai)sidae, 561 ; 
carried, 547 , 551 , 666 ; of /Cndocltits, 
568 ; of Heduviidae, 559 ; of flea, 524 ; 
laid by pupa, 409 ; of Lejndoptera, 321, 
322 ; of iVc/JU, 504 ; numerous, 397, 
few, 197 ; standing out string of, 378 ; 
swallowed, 508 
Plgg-tubes, 321 
Eggers, 322, 405 
Elaphidion vdUmm, 280 
Elaphomyiti, 505 
E^Jiteridae, 250 
Elaterides, 2G0 
ICImles, 203 

El cplin n tom i/ia, 472 
Elmides, 244 
Elymniasj 348 
Elymniidae, 348 
Elytra, 184, 180, 539 
Embolinm, 539 
Euilwyonic dissociation, 70 n. 

Emenadia Jidbellata, 209 
Emery on classification of ants, 144 ; on 
polymorphism in ants, 143 
Emesiides, 555 
Emperor-moth, 374 
Empidae, 492, 4^4 
Empodium, 446 
Empretia stmulansy 403 


Eitryrtus, 34 ; Ettcyritts J iisi icdl is, eiii- 
hryology of, 70 ^ 

Eiidoniycliidae, ,517, 239 
Eiidotrichiinae, 455 
Liidromidae, 509, 400 
Energoiioda, 457, 4'dl 
ICithydnis, 210 
Eiitomopliila, 10 
Enzyme, 259 
/Cpt’olKs variegaftts, 3C 
JCpheslid ktiltti ielltt , 306, 424 
Ejihydridae, 504 
Ephyra penditlaria, 412 
Epildemidae, 4,/'^ 

/C/jicaiisis smitlii, 409 
ICpirlt nojtU'ryx, 395 
E})icopeiidae, SOS, 418 
Epicraniiiin, 3U7 
/Cpici//>ta sraiophora. 403 
/Cjtidajtit-s sadnei, 402 
Epilachniiles, 238 
Einineroii, 307 

Epintdta fimehrana, 428 ; E. hypericana, 
parasite of, 470 
E pipasc h i i 11 ae , 4-^' <7 
Epi})haryngeal selerites, 14 
Epipharynx, 14, 308, 443, 000 
E[>iplcmi<lae, SOS, 420 
Kpipyrttps, 404 
Epistermnn, 307 
E{>i(ritns, 170 
ICptirarn, 232 
Erast ria scitida, 417 
ICrt'hia, Z 47 ; E. aethiops, 347 
Erehides, 418 
Eremochaeta, ^57 
Eremoehaetous, 4 40 
ICrcmocoris, 548 
Lrgatandrous, 140 11 . 

Krgatogyiious, 140 11 ., 142 

Ergatoid, 140 

Ertcertts jtela, 597 

Eriocepluda, 308 ; E, calthella, 431 

Eriocephalidae, 433 

Eriocerti, 472 

Eristalis, 499 

Ermine -moths, 409 

Erotylidae, 535, 230 

Erucaefonnia, 475 

Erycides, SO 4 

Eryciiiidac, 354, 35S 

Eryciiiides, S55 

Ethon, 202 

Eucephalons larvae, 450 
Eucera, SS 

Eucharis myrmedae, 173 
Eurhioe cardamines, egg, 322 ;, larva, 361 
369 ; pupa, 368; E. yenutuc, 358 
EnchroUia goliath, 261 
Eudneius, 250 
: Eucleidae, 401 
! Euclid ia mi, 415 
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KuciR‘ini<U‘s, 'jr.O 

Kiolit ui Its jirntf'i's^ 340 

h' III' it It'S, oAl 

Kyih'i't on Iii i'/:i/i;n\ r> 12 

J'iiii/!i issii, I ; A. I'n/'i li if t( , 35 
I'^iti/ Hm'isf I'S //i"/ltit'JllfS, 289 
Kiift i/iii, 3r» 

Hulfii, -11 1 
h'l'fi/is, 558 
h'li //Kffiis^ 355 

I'iii i/h/ifs 1 1 rfiii sfortt III , 73; /■-. t'otiri'fufii, 
73, 74 ; A. cii/iit'ii, / I ; A. jfii i'"/iii fi' , 
72 ; A. /injii ijot'i/i IS, <2 ; 77. nntjtit- 
fit /(I fit, 73 
KiniK iiitlar, 72 f. 

Kuiiiol jiidf'', 

Kiiiuyiid tlifs, 

/'ill junif'/ III , 83 
/^iii/iliiiriit, 2 ()<) 

/■tt^t/iiriii. 108 

En pint'll^ 315 
Eupoda, .773, 280 
Eiipsttlis III i tin fit, 296 
En[)terotid;u\ .>A8‘, 370 
Kn rif’loiidy larva, 355 
EliSi'hi'lllnil I'll jff<‘Slt/i\ 371 
Ki'sfniitt rilfii'iiitft’s, 110 

Ensflit'iii’s pniffi, 633 

Knfh If t’li 1/ Ill'll Its jfiij’if/ii 1} i/s^ 5 lO 

E.rriiri'd rill /liij/n nilii/nsii, 124 

Excrfiiiciit as roveriuL:, 281, 2S3, 103) • 

sf(‘ also Adajit'd *'X( rt‘iiifnt. 

ExcrviiKMital dwi'lliiiy^'', 28 1, 379 
External st met lire, ol Apliidae, 588 : .•! 
(’hry.si.lidar, 2; of ( ’■ .l.-oj,t«Ta, 185; ..| 
Dijiiera. 13)3 f. ; of (leas, 523 ; of II <• 111 ! 
j)tera, 53 1 ; of //e/)/n/e.v, 103 ; of IlyiiM-ii- 
ojitera Aonleata. 6 : of Lej)i(loj)toia, 
307 f. ; of 3'lirips, 527 

Exudation of (laid, 238 

Ey.' oollar, 387 

Eyes, lour in nuiuOer, 215, 251, 470 

Fal )i e, "T, 1 1 .. 0)11 . 1 /)o// "/'/o A', 1 1 1 ; ’ ^'U . I // - 
f/ii-dA 1^0 : on 120 f. ;^oii 

Cdliriirijiis, 101 ; on ('hdl Irml.inui , 3,7 1.; 
Oil Kn nd Ill'll-, 72 ; on JJi'l it fns^ 21 ; on 
Miltoifriiuniid, 503 ; on'M-sv/A/V/, 4 8 f. ; 
oil St'd /'dlididis, 13d ; oil Si'i’Idi, 3/ f. 
on Sifiiris, 272; on >>/Ae.e, 108; .,n 

Sfilis ridsntn, 3,0 
False coiies of f 'hi'i ni^s, 687 
Families of niotli^. l<ey to, 3dS f. 

Feedin;.C yomi;2, 147 
J''i'rttiii i I/s liift ii'tillis, 130 
Fev'er*riy, 477 

Ei/nrid, mid Mosquitos, 408 
Filieoriiia, 

Fiinling nest, 38 f., 126 

Finn, on j.roteete)! butterflies, 315 11 . 

Flagella, 384, 442 


l lalitles, .'>76 
1 i.i \ ''Oed * < ua)on, 160 

r;. .e^, 522 f. 

I . \ di''»■a^e. .) 1 3 

!’ Mhl, .ibsf iiieiii t* from, 251 ; "t bee 
[ larvae. 1*3 ; small in ainoiliit. 277 
i K.'.>,i-ms,Tvoir. 320 

I !’■>"! men. 403 

i I'oiIts, on ant soiimls, 1.55 

i l'■•l.■l, Ang.. on tropical Aineiiean Ants. 

13s ; on * lassiiieation of Ants, 144 
; r.Mv^! tl\. 518 

/• ,• ...e', .,so/..mAs. 1 li» ; r. ^/Iisid, i::7, 
15'*, 151 ; /•'. ) t'/it, 11''. 15 1 ; J'. m-h- 
1 Ijitiiiid. 1 1'3 ; /•'. ><7m r /// zes.v/, 152 
I'oniiK i*lae. 13,1 f. 

i',.ri,i i, >! I ' n n s mf n! uI n 118, 169 

: E'liiiir^ 260 

i Ko^mI. Ant-, M3 ; Beetles, 261 i hiptera. 

I (58; I jiiiiiptira, .512 ; 'I’liiiis, 531 ; 

! Wasp', 88 SCI- also 1 'Mla<".’oie 
j 1‘. . -sores. 7, /'A 3<» f., 3 It) ; elassilieat ion , 
3‘>, 

I I'os-oiia! solitary wasps see Ko -ore. 

! |•'olmding new m-ls. An!-. 1 ).» 1, 

1 rieindum, .316, 318. 319, K'O 
j I'rx d<i i- li, on I’arniil laiaa). 241 
i KiK-e, oil liabits and . l.'s-ili'-at mn of bees, 

' 2l ; on l;"sts and j)aras3es, 30 I. 

Kl Itlil il les, 3.5 1 
(•■lo:'!;<-ppe| 577 
Kio.' -pii, 577 
Fii-!it d gani.'!ioii. 320 
I ' !' i '!< ■ i'll 1 1! mh III I id^ 676 
l-’iil'/.nida)*, 5 13, 571 ; larva living on, 10 1 
rnlaeiiiia, 513 
i /•■ 

ruiigu- eiilt i\ at'sl by aijlH, 167 

l-’ii iiuois-gnat 1<)2 

^•ilnm I tvMder. 232 
■ (lad-lli) '. Ml 

(ialian, 3. i on Eidiii/niif^ 2*) I 
! ibal. a. .;03 

j 1 bale! II. I'le-. 

(Jalg'ilxla*-. .562 

I (;,i/liidi inJI’idlld, 306, 331 
^ ( ialb i iidaA*. 123 

* ( lall-midge iln*-., 46)1 

. ! <;alls 262, 13<», 42 1 ; of ( Vm . mla.-, 538 ; 
of Aplii'ls and J ‘h i/fliu 1 ni ^ 587 ; of 

I l'syl!i<la<-, 580 ; oj 'I’lirips, 53,0 

I ( Jaim’lbain r, ))n Staphylinida*', 221 
: (iardi ii-vvliites, 357 

' (biMiian, on nioutij-])art- of 3'liysunoplera. 
i 52H 

j ( fii.sf rnj/di hd fp/er' i/ol Id, 406 
(i'll '• f I 'ljilt il ds e/y)/i, 515 
(,'iirifrii, 401 
(Jelerliiides, 429 
Gena, 186 
Generations, 306 
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CJoometers, 411 

Geoiuetridae, 411, 4 JO 

( Jeoinyziilae, 0 O 4 
Genryssidae, 2 Id 
Geitrf/s.'iiis jn/i/iii fit'll s, 243 
Geotn/pes, stridulatiou of, 195 
Gcn-idcs, 552 
(Jrrris, 535, 552 
( /A iliiiHi’lld Jiliren iris, 666 
G!iost-niot1is, 396 
GiriiffdiuiiWy 505 
Girdlers, 286 

Glands, 321, 323, 331, 303, 399, 53S, 
553 ; accessory, 320 ; of Fili|)pi, 324 ; 
niandilmlar, 216 ; salivary, 326 ; silk-, 
325 ; stink-, 257 ; wax-, 589 
Glaphyrini, 105 n. 

(itiiplnjrop/era pi da, 441 
Glaucopidcs, 339 
Glossn, 309 

Ohmina nansilnas, 5)12. 613 

Glow-worms ; 248 ; New' Zealand, 363 

Gh/pfiis, 206 

Gnats, 466, 468 

Gnuphada, 409 

Gnostidae, 223 

Goat-moths, 395 — see also Cossus 
Goilart on trum})ctcr-bee, 58 
Godman and Salvin, on spermathecal 
bodies, 321 
Gold-tail moths, 407 
G on apophyses, 9, 305 
Gonin, on development of win^^ 328, 329 
Goossens, on legs of bepidontera larvae, 
323 

Gossj/pana, 597 
Gral)er, on mouth of louse, 599 
GraphoUtha schastianiae, 428 
Grapholithidae, 4'J'^ 

Grass-moths, 425 
Grayling, 347 

Green, E. E., on classitic.ation of Goccidae, 
593 

Green-bottles, 511 
Green-fly, 581 f. 

Ground-beetles, 204 f. 

Ground-pearls, 592, 598 — see also Mar- 
[jarodes 

Gryi)Ocera, 34i 
Guest-ant, 159 
Gula, 186 

Gymnoeerata, 544y 544 f. 

Gyninodomes, 82 
Gyrinidae, JJ01, 215 
Gyrinus, 216 

Haase, on mimicry, 339 n. 

Madras lepidotus, 482 
Ilaetiialobia serrata, 512 
HaemaUmyzus elephantis, 600 
Uaematupata, 482 ; U. 2 )luvialis, 483, 
443 


lI:\emoglol)in, 468 

Hiif'infiKia , 280 5 II. rartisi, 2S0 

Iladrni, 348 

Hag-moth, 403 

Hairs, plumose or feathered, 11, 12 ; of 
Dermestid larvae, 241 -see also Setae 
Half-loo})ers, 415 
Jhdifis, 410 

Ihdirtas, 23 ; //. Jinrolnfas, 24 ; //. 

'iiiidarlntnis, 23 ; //. vuinilutas, 25 ; //. 
iiitu'iti, 24 ; 11. (jiiailriri nrf nfi. 22, 

26 ; ll. ridticundus, 26 ; //. sc.rcinduif, 
24, 269 

Jlaliplidae, 209 
/Iidirytas (liirpliibivs, 474 
lldlohaft's, 552 ; II. sohrinvs, 551 
Ilaldhdtodrs, 553 
Halteres, 438, 448, 593 
Halticides, 27 S, 270 
lldiiidd ryds, 347 
Hammock-moth, 379 

Hamjtson, on dassiheation of moths, 367 
f. ; on clicking biitterlly, 354 ; on frenu- 
lum, 316 

Mdaipsonid pulchorrimo, 391 
Hamllirsch, on Ildmlms, 58 
Harpactorides, 558 
Harpalid<‘s, 20G 

lldrpdhis, 205 ; //. cah'ijinosas, 185 

Harpes, 314 

Hart, G. A., on larvae of Diptera, 473 
Hart, J. H., on the parasol-ant, 142 
Harvesting ants, 164 

Hatchett Jackson, on colour of larvae, 
•325 

Haustellata, 300 
Haustellum, 308 
Hawk-moths, 380 f. 

Head -vesicle, 442 

Hearing, organs of, 191, 313 

Heath-butterlly, 

Hebridae, 551 
Hrbrus, 551 
lleratrsid, 371 
Heerwiirm, 464 
Heliconiidae, 340 
Helicoiiiides, 351 

Mdicouins, 346 ; II. erato, If. mdpoviem 
11. rhea, 351 
Ilel ioth is am iyera, 416 
Ilellaodes taprohaiiae, 206 
Helochares, 218 
Ilelodes, 255 
Helomyzidae, 504 
Helojjdtis, 561 
Helotidae, 235 
llemaris, 383 
Hemenidromia, 493 
Jlemidijdera haexkeli, 553 
Heini-elytra, 539 
Hemileucidae, 374 
Hemiptera, 532 f. 
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1 Idiik •'■ Dpli.'ilitlai-, 

Ilej»ia]itlai‘, iKHl. .‘lih) t'. 

JI^innl,<s, :;nM, ;uo, Mil, Mir, Ml'J. :vjj ; 
II. an<l otlu*rs, MlMi l. : //. liifmi t- 

,u>s. 397 
UDiv.lity. ■ir.4 

I/f l iot/f S, ,)■) 

lit I'lnatofutf, s r>r>M 

lltruttHo, 471 * 

I lcs]»Drii»lai‘, .>//, .‘klM 

Htssiaii lly, Id'J, 4(jO 

n,sti>> it It'.,. 340 
lli-tfroffra, ,lf>K M6(>, f. 

UrttMix fri<lac, li43 

Il.it ft,,,, 402 

I li tfiCL^DiiDidaf, 402 
n.-h rc-yna, /O. 1 Ml f. 

1 IfttMd^^yiiitiac, .Ul'J, M02 
IIt'/> i (i;/t/ /I is, MtiO 11.. M02 
1 iDtDioiiiDia, /!>IK 202 f. 

I K-tfruiiDuridac, .iO.'f 

I I >'! t rt tut >1 n s t II iii'tlii.sits, 676 
IlDteropt. ra, r.M2. f.Ml. OMa, T.MO, MM 
I It'OTotarsini, ;.V/' / 

Jlf.r<ifi,!/i<i ji> 1/ nr, Its, 441 
HcylacrtN on l’.s\ cliidat-. M,;i2 

I I ilaTiiat ion, of I'n/o-s-sfo Mr>2 

II I III nr, 4 0M 
llUhriths, 405 

flill-aiit, scD I-'orniii'fi nijd. 

llill-nil.. 117 

lliinantojitDiidaD, M02 

II imii'tt jir II n(t r 1(1 , 411 
II i/t/n>ii"si'ii r'jiiiiiit, 518 
H i jij.ol .fdcidac. 5 1 S 

I ^iJ^]»oJ)'^ini, 2'*8 

II I nut, urn rti uhsrtiro^ 1''5 

Ihsiitt, 2S2 

Hi>l4d.-S r/J. 2^2 

I I i'-t« ri<la<‘, 2M'.^ 

Ihsiio, 301 
HiNtobla-t-^. 453 
Hi>t<)lysis, 452. 505 
1 lockiijy^^, oil .vliiio’D-'*'; licD', 03 
Holler, oil Il"iiii>ti', a l 
1 loll.aiidiitlaf, 300 
lit, h. I. pit, , OMO 
Hololiietojia, nO'i 
Iloloj.tia, 4 10 
Holoj.iili.lc>. 557 
ll,,i tj ntr n ttl., 54/ 

1 1 ' tin oeoeli I ' 'Ilia t i s’M , 3>.3/, Mai 
1 1, 1 , 11 , n't III r, n s iiitll'ii, 193 
Hoiiioiiiorj'lia, 542 

Hojiiojdiys^iae. 121 

Hoiiio})tci ;n 532, 534, .aM.a, 

|iara'>ite of, 303, 407 
Hom y. 18, SO 
Honey-ant, 152 

HolieV-l'ce — see Ajiis intll tfrrt 

Hetnev-flew, nSO, .5S0, .aO/ 

HM(,k'.tii»>, 400 


II III, I’i'S, 71 

II "in. (I. 11.. I'll I la^,^iti. ;\I 'uii ot t'.'iaoidat', 
‘Joil ; of Silphidae, 223 

I I'M ii, W'., on t. la^si^i(■;lt ion of ( irindc li<lae, 

202 11. 

ll' iin t. 81, S7 
' ll"i not’s-iit'sl I'folli*, 227 

II . MIS a> loo.l. 1.30 
ll'tivt. 1 m it !ly. 51 5 

lloiM- 111. >. 'l^l. 518 

ll"t .^I'niii''-. Ills. . t.s ill, I 70 
ll.'UM' ll>. 511 

II' 1 lli. s. JOS 

1 1 '.il'liai.l, oil aiidtiosia 1>ci’tles. 205 ; oil 
I t; t JI'II . 4<t.3 ; oil A' n,,s, .'>UM 
llu\l''N’, oil .Ajtlinis. .'.‘'.5, .5s'.* ; . 'ii s. Ini t /-s 
"I ... .s..|,!,:i.:iin. 1 5 
II’if ’il,llJ,il r, lllnl ll.sri I , !lS.5 
1 1 \ I'ot Ilia.'. 402 

II n.'t u -l'}, III ,, n, , 1.30 ; II. ntinftiiin.tt. 138 
1 1 f -.1 1 ,11 p, I ,1 ,/ 1 ,, p/i 1 1 ti I f 1 1 , 121 

ll\.iid. .ini|ii'iai-. 4 2/ 

1 1 \ .llo.'.aiii])lttae, 421 

i II \ dio< ..i.-s, 5»;2 

; 1 1 \ .Irofoi 1 '.If, 5i»2 

I II.i,li,; ni.)ii,ii ti,jfr.r,rt,!lip 286 

! II ipl ifi'i, (m, J \ II. sfiit/ni'i'ii m , .551 
I II \ .il.'lii. tl idaf, 551 

i 1 1 \ 'll ' tjilillKlac, 2 1 •> f. 

, IlN-lloplllli-leS. :i<l 
j H III! , , pit t! n s p, , , n 217 
ll\.li"j>'iri.i. s, 2<>1 
, //V'// . .//"/ a s, 211, 212 

■ Ih'iloo aj.hi.la,., 22S 

' //".//..Ds t , 218 

^ IIi,ij,i^!„„, 20^ 

1 1 n! ! r, t ,! s , ! , , nnsf nltlt s, 2.5.5 

fliiliiitiliii 'fnipiyi^ 500 
, II i/iii' III! I n MIO 

; I H lueii'ij i1 < i a Aculc.'ila, t I. I H. dilliuli- 
I 5i.i, ] f. 

1 1 \ j'. r-ni‘ taiuor]iliod 2/*). 1 “ 8 
ll\)"rt<!\, III Is ti/ 1 mill, .354 

I Il'tip}i,/tl,'i,^. 212 

Hv|iiio<!y. !>!♦ 

II ‘ipir, phnl ,iK tiiiiiiitn.it, 2.8.8 
Hyjio. Ill' trite ot jM>ias|i, ;;»;s n, 

II i/p'itlri Hill Inn i.-, //. Iiin illii, 515 
H i(fi',iiii,iii i'ti> . I'.ir.at'ite of, 70 n. 

H v|t..j.liai \ ii 2 *-al sel< rii«“', 14, 17 
; HVii./pliarMix, 15 II., .’{24, 443, 521, 000 
“yj ►ojtyi.;iii in. 440 
Hypsi.iae, .tio. lOS 
! I If pst ntlt'S rttiliiiini, 3/0 

////S f !' I rlti ,ps 1)1 ht 1iilp,i,\ 623 

i /. / id /V/.ve inf d, .513 

Iilnliit h n ps spi ft rv nt , 627 

lina^Onal dis. ^ or fold»*, 500 
Iinltaul ri .ant, 158 
Iiidi\ i/itial, 58.5 

Ine.lil.le a‘*>o<d at ion's, 338, .339 


5 43, 544 ; 
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Iiifcriooniia, fj-lS 
Infia-oes{jp1iageal ganglion, f)ll 
Tnquilines, oO, 81 
Insects as 117, 504, 508 
liistars, o\' A. '</»'</ ii>( us, 596 ; of Coccidae, 
696 ; of Epii-uvia, 271 
Instinct, 285, 274, 378, 403, 424, 487, 
510 ; of Ants, 590 ; of Ikmhcj-^ 121 ; 
of C/ni/uuxlouKf, 37 ; of hasi/jmla, 28 ; 
of Mr! 04 ; of Milhufi'amina and 
lU'iiihr.i:, 509 ; of Odi/uen/s^ 70 ; of 
ifsiiiiu, 18 f. ; of Pompihis^ 102 ; of 
Jlhf/itrhife.s, 292 ; of Tn)/onay 64 
Interual anatomy, of Diptera, 449 ; of 
Ilepia/us, 400 ; of Tleiniptera, 540 ; of 
Le))ido])tera, 319 f. ; of larva of Lepi- 
doi»t(‘ra, 324 ; of Lice, COO 
Internal nervures, 318 
Iodine, 213 
Ipides, 232 
Ischium, 523 

hchwspister, 82, 88 ; /. melli/i, 87 
Isoderminae, 550 
Isom era, JUO 
' Issides, . 770 ' 

Jih(imi((, 346 ; /. pusio, 346 
Itliondides, 340, 351 
I fund, S/{6 

J()/raca nl'jrocinctn., 576 

Jassidae, 578 

Jiga, or ‘‘mimic me,” 92 

Johnston’s organ, 442 

Jordan, on antennae of Imttertlies, 341 n. ; 

oil Thysaiiopteru, 529 f. 

Jugatae, 

Jugum, 316, 400 

Ju(/urfhia, 89 

Jultulis, 202 
Jumping-beans, 428 

Kdllima, 353 
Karbi, 03 

Kellogg, on Lepidopterous structure, 307 f. 

Kefltish glory, 400 

Kennes, 597 

Knot-horns, 424 

Komaroria victnru 99 

Koo-chali-bee, 504 

Kootchar, 63 

Koptorthosdina, 70 11 . 

Korschelt, 011 formation of eggs of Nepa^ 
564 

Kiinckel d’Herciilais, on Volucellai 501 
Kungu cake, 467 

Laap Insects, 581 
Lal)ella, 443 
Labidus, 17o, 176, 180 
Labium of J^epidoptera, 310 
Laboulbene, on sound - production by 
Arctiidae, 410 


Lae, 597 
Lacinia, 309 
Laciniata, </06’, 434 
fjucoa /tiurinus, 257 
I^ttrosouit/ chi rldnfd, 378 
Lady-binls, 237 
Jjtdfod. tijit‘r<-if/(n-is, 404 
Lagoidae, 10 I 
Ld'iriif liirtd, 26 1 
Lagriidae, 201 
Ijakt*, colour, 597 

Lamellicorniu, 190 f. ; enemies of, 97 

Laniiides, d87, 288 

Lam I tr oson 1 i< 1 es , :17f f 

Lampyrides, 248 

/jditipi/ris udciHucd., 250 

fjd.iu/i’/d ndid diiophthvhud, ‘233 

Languriides, 237 

Lantern- tlies, 575 

liaparosticti, 199 n. 

Ldphrid, 492 
Lapidicolous beetles, 205 
I-<ai)pet-motb, 406 
Ld ricolti us, 253 

Ldcrd, dnafhcmc, 117 ; L. jxnnpili/unniSy 

117 

Ldfi'ddn, 117 ; A. tuodestd, 118 
Larrides, 110 1'. 

Larvae, of beetles, 188 f., 188 ; of (’Jicjisis, 
3 ; of iJdsifpodd, 28 ; of Hynienoptera, 
7 ; of Lepidoptera, 323 ; of Sphcj-, 109 
Lasiooam[)idae, 8fi9, 375, 405 
Ldsidchpuchus bdi'f/icnrnis, 297 
Lasius (dicuus, 110 ; founding nest, 140 ; 

fj./(d{;finosus, 138, 153 ; A. uiyer, 153 
Latri<liidae, 240 
Ldtvidius itnuutus, 240 
Latter, 0., on Puss-motb, 384 
Leaf-cutting ants, 165 f. 

Leaf-nests (ants), 166 
Lccduiuni hespci'idinu , 594 ; A. o/cdc, 
417 ; A. pcrsicdc, 597 
Ledra, 545, 57S 
Legs, abdominal, 9 
Lcislns spiniharhis, 204 
Lcma mclnuopd, 281 
Lemoiiiidae, 354 
Ia-oii, on Jlcmidiptera, 553 
Lephtoptera, 304 f. ; L. ilaustellata, L. 

Laciniata, 300 
Lepfdlis, 310, 357 
Leptidae, 479 
Leptinidae,. 220 
Leptinilhis, 221 
Leptinus testacevs, 220 
Leptis scolopaccM, 441 , 481 
Leptocirens, 302 
Leptoderini, 221 

Lepidpenys, 171 ; L. falcipera, 171 
Lcptomastaii% 223 
Leptothorax acervonm, 161 
Lerp Insects, 581 



INDl \ 


;v.'7 ; /.. r, ////>. 

I .> O <<! It\<l !< n I jtil Hi-tutif , ll*> 

L«‘iuk:irt, tui .M‘‘ 

Lnii'nsj)is. lf> : A. I 1 

i.fiitlm*.*r, ('ll ( 

Lifnifiixi, .1(.‘ 
lJlt\ tliridr'i. .■{.■'i.’i 
Li-','.. f. 

L,,n»r.<J,s, .1S9 

Liiiiacoditlac -101 ; parasite <d‘. 1 

Li Hi tills I'll , i/'tl JtjUIS, dl.> 

Liiiiuicliidf". *J 12 

I .! m III 'lull I II fi riili'il Illy 4/2 

Liiiiiidl 'iinata 4 72 
Li mill'll iii'i's fii u iiuis, 340 
Liiii-'thriim ill'll timii'iiis^ r»:t0 
Iaii»li‘iiiaiiii, (»n injuries from 'I'lirij''', ''dd 
Ian;^Mia, 1*» 

Linuula. ir> 

Lii’iin t'l/'ii m inii'i'iii'i'/ihdluin, l’»'^ 

/,i/.iiiii /lll'l■||s, 12S, 461 
laparidae, Ind 

/.i f>" II ‘ II I'll iii'i'i'i I'usf ns, 40. » 

lapniicuri'lae, 1*5 1 

l.lfl-l'tl llll I'l'l'l'iy OlS 

Li {iti lid, v>r»o 
Lipt'Uiinae. 2.a0 
Lifii si'liiid/iii, l.)0 
Li/ii"/i/iiliis, 2:’/.' 

I at 111 )>ii(lac, 

Lit lin'-iiiiae, 402 
/Jdi'i ill ii.i'iiiiis, 

l.ohster. : Lnl'^ti-r-tnotli. 2,,sr» 

L"! /Ill m ii'ii I'll , 2/ 1 
L-l'itd dm mi is. r,* 

Liiiiiiij.h m, 200 

Li'iiii'i'hiisii, 1 12, 22.a 

Loiirliai-ulat', 'ii>d 
LiUii'liopteriilaf. 420 

l.onu'-vity, O.'J, I.'k'. 2^0), ,‘2)0 : of ('imihi. 
,'.0)2 ; Ilf Mi'li'l'dit id', 12S ; iASrdid’.iuus, 

127 

Lomaiiauii-, 

Lnnp.-rs, 411. 4ir. 

Lornii), 1 1, 14, 1 '► 

Lowm-. mi l-low Jly, 4 12; on f.u/t 

Ih/tisi'iis, 211 
laicaniilat*, 122> 

i^uriiniis mrriis. 121 ; antenna of, 191 
LucifrraM-, Lin iferine. 2.'i2 
Lyrilid, 7.11, .al2 ; L. rmsor. L. imml 
(urid, L. si id'iifii. nl2 
Liirii'/d, 212 : L. itdldd, 242 

Jddiid il rJi'iJi n'd id'i . 3/2 

lannines*-n.-e, 2o0, 278 f., 403. 402 
Lunula. 142 

Lutz, on exuilation of fV/feinellniae, 238 

I.iii'iddiii fiiiefii'd, 3.>0 

Lyeaeiiidae. ,7/ 7, -idd. 3.'>0 

Lyeides, jS 

Li/i'urni . .‘J 4 0 
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Lyyaeiilae, .7 I S 
L\ nianti iidae, 100 

Lm',,. nim ii.iriiii', 274 
l.viin*xyl"nidat*. 274 

1 Lyoniu't, on anatomy «d' eattM’pillar, 324 n. 

J .17a7,(0/-»./.f d I'ffiift'l'ti, 77'8 
1 41a‘'>ok, on iiom-y tuL ants, 172 
i M.f. r.'minur. :\S[i 
\ Ma> roj,;l«tssini. 3S0 
i Mat loli-pidoj.tci a. 3 to 
I M u s f, > n ij> h u '' •jiiii'liitiiiH'i'i'lildtiiSy ‘241 
Mm r'.f.md hums, 2^r 
Ma--..t. 449 
I Mala, l.n.laf, 272 

I MuKiulims di in ns. 262 

Malar. >tleMnida<', 2 1''. 2'2> 

Malaxatioii. 110, 120 

MalpLd.ian lul..-, ;'.20. :131. 422. 442. 40". 
4*‘.n, 173, 722. 7 10, 7S8 

I Afni'ii/i" I'lirfmid. ‘A: S 
I Man ^rr Manna 

I Man.til.lt>, of I.rjudoptrni, dO^ ; of pupa. 

I 4 : 2 ;. 4:57 
I Man.lii.nlata, 434. 730 
I Manna, 727 

' Manxiii, "11 Mo>'iuitt>i ", 108 

M"iili''"id Iiiii.i ilh'sd, 203 ; 4/. tnhi n nldfd, 
202 

Mdudm . 377 
Mail.]. .1 \sl.l1r. .'7.;7 

Mairhal. on rmLi>oiii.> d i'.>o( iat loti, 7" n. , 
on A III iid'/ili lid , 111 ; on j.i^'iioid s, ;:3)1 
, 1 / 0 /. /o/,., A s, 72.'n 727, 7'.*S ; .17. mfis. 72.8 
Mai ind'ouda da 1 .asa, 1 1 8 

Mdiinu'i, 171 

i Ma arid ar. .ss f. 

; M'l -iiri,. S2 ; M. n\spi fni III !■'<. 88. ''2 
' Mao.n lM .-, ;17 f. Nt •• rlni/d di/i iiiii', of 

New /raland, 107 
M,mfi',ii^, 223 

j M itthrw , on l!y'li"S' a]*l)ida<* and (‘"ty- 
I'.pliidar, ‘228 ; on Splnn iiid.ar, 227 
Maxillae, .3 Lrpi.loptrra, 3"2 
.Ma\ rr . Paul, "ii I lelnipter .i, 73,0 
of Mr.'i. lowdiiow n, ./-/7 
M. al w.irm, 263. 201 
MfJilyd.uKs 722 
Mi-rlianit idae. .iZ/i 
.\/t i/i frrus d inid'f n n s, 493 
Median nervnre. 318 

Ml ;/druj,fid/(i, 201 

Ml i/iirf, ifi’, .>'.7, 71 ; M. dlhnri ncfd, 72, 73; 
.1/. d nth rdri nd y 62 i M- J <• sr n u ! at <1, ,72 
M. IdOdtdy .7!4 ; M. iifii/dind, .73 
Me2-'il"pi‘i'‘^, -72. 282 

Mej:a]opy;:idae, 101 

Mriidl yid! s iffdi Ais, 490 
Mi'dd iidstnnid, .7 1 3 
Mmiirrhimi, 447, 107 
Meira-r-elidfs, ?7.2 
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Mp()(ithym^(s, 371 . • lur 1 M 

M,,listorhy)irh".‘< hnniroslrn:, 18^ | 

Meiicre, on stif^niiitiU 1*‘0 , 

Meiiort on Ano,,lu,a.OOO; -' "-f " ^ 

Diptcrii, 444 ; <->n pae.logcM.-Ms, 4bl , 

Slyhps, 3I« _ j 

Mc‘l;ui«liyi'l:i<‘, ‘26 j 1 

MDiiiiisin, 414 I 

]ffl,ninplii/a dprosti(jm<f, 261 l ; 

Mrh-fa, 31, 33 ; ^/. htdiwsa, 31 ; * 

Mprihoeiif^i larva, 355 : 

Mrliijcdu’s, 232 

Mplinam, 351 . 

Melijxma, 53, 62 ; scnkUmis, b4 
larvae, 354 

Mell^'era, 10 . vri 124 * 3/ 

MeNInus, 123 ; M. pirrenM.^^ 123, 124 , M. 

^^((hulosus, 124 I 

Mel or, 33, 274 
^Ii'loiilae, 260 

Meloides, 370 inu 

Mdvhnitha ruhjans, 194, 108 1 

Meloloiitlu<U*s, 105, lOH ! 

Mriophanus ori/iKs, .>18, 619 

MpUyihoiiis ti{fl(ttus, 1*j3 

Melyridac 252 

Memlu'acKlae, 5^0, 

Menihracis foh(it((, 577 i'. | 

Membrane, of llemiptera, o6.} , 

Meiiorhynebons, 542 I 

Merodon eqiiestris, 501 ' 

MerriHeia, tennJcratu.c experiments, dH 
Mesodoiit, 193 
Meso])bragma, 312, 44 j 
M esosciitellnm, 312 
Mesoscntum, 311 
Mesosteriiuni, 307 

Mesoveiia, 551 
Mesozoic beetles, 261 
Messor, 164 ^ 

Mrtamorpha, 351 . 

Metamorphosis, 529 ^leurodnUe 59^^ 

oUlimda, 571 ; of Cocculae, .)94 t. , 
Diptera, 452 ; of Hemiptera, *>42 
Metapnenslic, 450 
Metascntellum, 313 

Midhoea ichneumon ides ^ 96 

Metocliy, 183 

Metoecuspanidoxvs, 

Mcyrick, classiiication of Lepidoptera, 

367 

Miastor, 461 

Mice, insects in nests of, 221 
Microdon, 501, 502 

Microlcpidoptera, ^ 42/ ; tropin, 309 
Micropezidae, 504 
Micropliysides, 560 
Microptera, 224 
Micropterism, 549 
• Micropterygidae, 309, 435 


M le copter if.'\ 307 t** 317, ->10, / 

436 , 436 
Midge, 461, 470 
Migration, Aphis-, o8o 
Mik, on Ililara, 493 

Milichiidae, 504 
M‘dt<»jeomma, 508, 121 
M imocraeu, 3id) 

Mimesd hiadoij 128 

^S'3;^r.--seealsoKcsemV.lanee 

Mines, l)ii>teron in, 474 

Miscophiis, 116 

Models, 346 

Mocsa-I, light, 661, 5t>2 

Molossus, parasite of, 560 
Monarch-butterily, 34o 
Monda rhid>do}>hor(t, 393 

Mouemajloeeticens, \ 

Moniez, on fertilisation ot Uccidae, o04 
Mouodvidomerns ndidus, 44 
Monohit mm us eonjusus, 280 
j Monomera, 544 

i Monommidae, 265 , 

Monomocium, 560; M. pharttouis, 103 
Monotomides, 240 , f qo 

Montezumtu dimidtata, nest ot, 88 
: Mordellii. 268 
1 Mordellidae, 267 , 

I Mordell istena Jtoridensis, 208 

j Mormoh/ee, 205 
I Mormolycitles, 200 

M7a4<A\5%\. 340 ; ,1/. mrm-MmS 318^: 

M. (f chides, M. epistrophis, lav\ae ol, oi. 
Mosquito, 466 t. 

Mosqnito-bees, 61 
j Mosipiito-blight, 562 
Moth -hies, 470 
I Moths, 366 1. 

J^MmZa;:sotceof 310,443, 4B0. 014. 

Jlouti;-5aft’s,®ot Diptera, 

mtipta'AculeXi3;’otLepi.lopter,a. 

307 f. ; of Lice, 599, 600 

Mud-dauber, 113 
Miiggenburg, on Mdophatjns, jl8 
ra, I MUller, Fritz, on luibanba-aiit, U8 , 
Triqontt, 64 , , . . . o 7 

Miiller H on Dasypoda hirtipe-% -/ 

! W., on siuth American larvae. 

) IMullerian mimicry, 

Mnndstachel, 527, 528 
Murray, AS, on Lice, 001 
A/,«o« 511 ^ t„tae, 

Mnacnlae, 511 t., qi < 

503 f. ; M. Calyptratae. 448, ,.04 
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Musoiiiiiidiu*. rj;{ 

M ust iliidar. 

MtHiU", m. ; M. \r\ 

M utillidfs, ‘< 4 f. 

A///,/. 240 

M >rt't:u‘id;u\ 2‘iO 
M u<'* ti'hio jKfli i 462, 4*>i' 

M )■( 2.^7 

,M'vrrtu|,l,illd;U‘. 402 
My.lai.lai-, 101 
105 

Myiasis, 512 

.\/ lujiii ffoi'tut, 499 

.]/ 007 

Myoditini. 207 
M yojiiii u*, 4!<7, 19S 

M i/i'" j>>f /■((, S'2 

/;/, 172, 173 

M >/i no I'liri/.sf Its /miiiifi orn/tt, 152; M. nn ! - 
/oli / , 152 : 4/. no j‘o'a,itis, 162 
A/itrunr,.,/o>, 109 
MyniUMatpldhius Insects, 181 1'. 

M i/rito'(/(>/i lit, 22t) 

Mi/ittiiro /(O'l'i/int/is^ 148 ; 4/. riflno, 133 . 
4/. rit^i/d, races rio/invil is^ s<'oh/t lo"/ 1 >. 
1 00 

.\f,/r,niro/>s. 158 
.Myniii«ini, 159 

Naliides, 55 O) 
yohis Join; ntns, 066 
ydi'ti'i/i S no f It II ti /'(t , 20t) 
y<i(/iii oio i/fii, 090 

Na^cana, 51 ;» 

Na;:el, nil di^'c-'t i‘>n liy injiM ti"n. 212 

yoiioiOf n o/i'oii /I s, lOl 
Xo /los, //(t f'n n//i, ‘SIS 

Nasvniintl, nil Si le J isj j ,t tTU, 00 I 11 ., 002 
Naiiciiridae. 5t»5 
yrt'i'ilioi I It fii'ii '/ 1 s, 250 

y,nrn,, horn's, 221 

Nectar, is 

yd, ns i nf, rrnj,f n<, antenna, 191 
y,nn,ifohn/o ,,rf/o.frir/of, 401 
Neniatndes, in 'rhysaimptera, 500 

r /n 1 1 f ' ' I s no f ' 1 1 J I 't s , .{21 

NenienOiideS, 05. » 

I\ in , ' ih I n s /iii'inii, 0«>.> 

y, no sf ri no, 455 n. 

.Neniesj rinidae, 4S4 

NeiiMM era, 440 ; .N. Anoni.da N. \’era 

450 

r ii,o<} rotilot , .10 4 

N enif'''<'inides, /././ 

Neoca'-tniid.'ie, .072 
N ei tie I * 1 o] »t er ;u 0,00 

N'eotinj.idae. 

yijnf. 541 ; A. ',/»//',//, ;»00 

Nejii'lae, ,722* 

yijitlrnlo, 401 

Nervous syst.-m, ('oleoj.tera. 191 
Nervnles, *019, 429 


Nei vurat i.ui, nt Piptera, 4 4 7 ; ot I,epi- 
• Inpl'-ra. 017 1. 

Nervures, 318 . 319 ; «U‘\ elnpnient of. 02'.) 
t. ; swnllen. 0l7. 0 18 ; nf E ii no /,< s. 70 

Nests, of ants, 10(>t.,100; «»f hornio ,t ' i's,,! 
and Sot, nojisis f'i/i/o.r, 137 ; o\ J ^orfih i/, n ^ 
/ns. 2M : nf wasjts. 79 I. 79, 81. 83. 87 
Nt lrneer.a. Ji. 

Ni iintlilasts, l.'i.O 

Newltiijin, Miss, nn )»if.:ments, JiO 4 

Newport. t)n 4/(/n, , 270 

Nica^nni. 795 

Nlcnlas. nil Ilnlo-fns, 24 

N dinjinlae. 2(!5 

y,t.o'nfo. 202 

N il idulida«-. 2!1 1 . ?. <5 

Nn. tuidae. 01 1. ;/M, 411. 414 f. 

Node. 131, 101 

Nnlinat'. 409 

Nnlidae. 419 

. ' oi,/,i. on . ,V. lofhhnn, I, Of ::n ; ,V. 

s, . fos,'iot,i. 30 

N"nne, 4n7 
Nnpd . aetus. 59S 
N nsndendri'les. IJf I 
y-.(o, ijrl ns. 55S 
N..!,..i.,nti.laf. 308. .i'lS. 0s;t 
Nntn Inlitin.a, 2 / 7 
N‘ itoiie' t niae, 5«i7 

Nmiilnf nt Spei ies ; oi A)')<lac, lO ; nj 
lint lertlles. :il:i ; n| Cne. idae, 599, ; n| 
( 'nlinpt el a, 1 '' 1 : nf lOpteia, I'JS ; 

. f Kleas. 525 ; -.f II- mipteia. 5t:i ; 

of L# pi'Inptei a, 0()tt ; nf l.ice, ♦’,(19 ; <4 

'riilips, 527 
Nun, 4f>7 
N u I '»• a *10. 1 04 

y,,,t,il, non,. 119 
Nv- t. ineinlae. 409 
N‘\. t. ..linae. no 
y'n,f'.,/oo. 021. 022 

N\' t-id'iidae. 521 

N>ini-!i, <.f ('ir,,,/o. 069 ; nf 'rinii.s, 529 
Nxnipha inciusa. 4 52 

N. sn.pl.alidae, ::il, illO f. 

N \ iDpli.-ilnle*, 2,51 
Nympldp.na. 51 H 

y ,/ni />/, n/,t .\f,,'/n(if(t^ X. /(( r o f i* 'f </ fo ^ 420 
y I/S \,ili ofns. 120 

I’ruiier, 2S(1 

♦ da list) jn;jnes, 29 

O, eani'- l■u^.'s, 552 

O- elli. 320 ; M. erunitositi, 025 

( >- htldplillidrn*, .7^2 

Orio rio, 407 ♦!• ; O. tiosjiof, 40S 

ih or rofhs, 

fh Ooi/lfiiO, 409 

ih il/ols oh'oy, 220 

♦ >,/<,,,/, ,}(! // is n , /I (’ ft H t5r, 190 

< )<lntit^>niaeld, 171, 170 

<4'lniir, ‘»1 luigs, 5 4 1 



Oi/i/iienis, 74 f., ; O. o util ope, 76 ; 

0. cdJIosu.s, 70 ; jffinetinn, 3 ; O. 
punduni, 77 ; O- ren iformls, 73 , 75 ; 
(). spill ipe.s, 3, 70 
Oecncecis (fuijonrlln, 430 
OccodoiiM, 137, 101, lOi* ; th\r.epJudoti’s,\ZZ 
Oeixijihjilla snutndjdina, 147 
Oe(.‘ 0 ])hori(l:u% 139 
OedeamKS, 31 1 [ recte aedoagus] 
Ocdi’iHidopodit prinr.eps^ 387 
OeiieimTidiie, 200 

Oestridiie, 514 
(h'sfri/s oeis, 517 
ihjcodcs, 489, 490 
Oil -beetles, 209 
Olnophila v-jhivnni, 430 
Oletlireiitidae, 427 
Olilirus hkolor, 231 
on IP trees, 401 
OligoiH'pbrons, 512 
Oligoiieura, 401 
Oinmatoplioriiiae, 414 
Oil ride res, 280 
Opefia, 490 

Oph ideres fuJlonica, 311 
Opoiiiy/.idae, 604 
Oposteua, 429 

Orange-tip, 357- -see also Kuchloe 

Oreetoehilus, 210 

Orefa, hjpdodisea, 400 

Origin of parasitic bees, 32 

Orneodiilae, 64(K 271, 420 

Ornithopterd, 300 ; (>. brookianu, 302 ; O. 

paradiseo, 360 , 361 , 302 
prplniejdiilidae, 470 
Ortalidae, 6 O 4 , 60(J 
Ortalis, 447 
Orthogenya, 4^24 
Orthezid, 541, 598 
Orthoijimius, 200 

Orthupervs atomarms, 0. hnmnipes, 228 
Ortlioptera, 633 ; parasite of, 497 
Ortliorrlnajiha, 454 ; O. Bracbycera, 478 f. ; 

0. Nemocera, 455, 458 f. 

Orydee nasirornis, 199 
Oscinidae, 6 O 4 
Osmeterium, 363 

Osmid, 47 , 48 f. ; enemy of, 100 ; hair of, 
11 ; 0. cyanomntha, 32 ; 0. lencomrland, 
29 ; 0. trir.ornis, 48 ; 0. iridenlaUi, 48 f. 
Osteii Sacken on Bugonia, 499 ; on 
Chaetotaxy, 446 ; on classification of 
Diptera, 456 ; summary of Port- 
scliinsky, 512 
Othniidae, 265 
Otiorhynchides, 437 
Ouroenrmis, 355, 366 
Ovaries, 541, 602; in larva, 325 
Oviduct, 320 , 321 

Oviposition, of Cicada, 571 ; of Notoymtety 
507 ; of Tdchina, 507 
•Ovipositor, 436, 506, 531, 539 


Owlet-moths, 11 1 
Ox- warbles, 517 

O. ryhdifs, 129 
Oxychirotinae, 125 
Ozaenides, 214 

Purhypns, 187 

Packard, on Hyiiieiiopteroiis metamor- 
))hosis, 7 

I’ad, of Lepidoptera, 314 
baedogeiiesis, 303, 461 
l*agio])oda, 644 
l*alacole])i< loptera, 366 
Piddeoinirid, 435 
Palaeot ro p i 11 ae, 347 
Palaeozoic Insects, 311, 542 
Palmer-worm. 323 
Palpicornia, 210 
Pdlfostuilld, 465 
pdl listed, 377 
Paidpdiid. loid/irdstris, 482 
Pd iidinorn, 237 
Pannrgides, 2tt 

Pdpilid, 359 ; I\ ajax, forms of, 335 ; P, 
diiiiiiid.rhiis, 302 ; P, zdliuoxis , . 
Papilionidae, 342, 367, 359 
Pdi'firelyphiis, 605 
Pardf/id, 39 

Parallel series in Ajdudae, 585 
Pdraitdi'd, 288 
Pdrapidiijiihis graresii, 105 
Parajioiiera durata, 172 
Pdcdponifx, 123 
Parapter.a, 312 

Parasites, among nuts, 183 ; of mason - 
bee, 43 ; of larva of Andrend, 26 : of 
Ody lire Its, 70 

P. arasitie, l)ees, 23, 29 f. ; Prosojiis, 32 ; 

Diptera, 507 

Parttsysritt, 176 11 . 

Pdnnttld, 501 
Pantdssitis, 342, 362 
P.aruidae, 219, 243, 266 
Pariidpes rttrnea, 4 
Pant IIS, 244 

Parthenogenesis, 21, 85, 86. 395, 430, 409, 
530, 583, 594 

Partheiiogenetic yoimg, 139 n. 

Pass.alid.ae, 192 ; larva, 192, 262 
I*assitloeciis, 128 
Patagia, 311, 312 
Pattern, formation of, 335 
Patnla, 414 
Panronietabola, 542 
Pausshl.ae, 201, 213 
Paitssns cepkalotes, etc., 214 
Pa VI i nut , 360 
Pea-weevil, 277 
Peacock butt^rfiy, 362 
Peal, on sound-producing ant, 156 
Peekham, on tussores, 130 11 . ; on in- 
stinct, 70, 99 
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r. vj', 

/'>. tjoi) 

<<• Iritis, 699, (‘>nl ; /*. 
'27 \ ; /'. r, ^tijncnti, (>01 

I’.-.lmiclr. 131 


r 

'/i‘i/ii/iit 1 

(inn's, 

79 



1*1 

•Inl.ii.lao, 

307 




/* 

lii/i/iis fm 

■it ns. 

30 s 



I’l 

‘InMonidai 

. .at ; 3 




y* 

' < Ill'll <i.y. 

no, 

11 

3 n. ; r 

/.i/ni.nf.i 


111: /*. 

/,!, ( Its, 

113 , 117 

i,t‘u'n, 


Sjlllfit !( (Is 

113 

; /' 

. s/iinjr.i\ 

113 

/* 

.■!f,lyfi, tn. 

217) 




r. 

•Itldi'M 3: 





y* 

. ////.A i'/ns 





y* 

,iii/,ii:'.i/ii 

1 /ill/ II /in'. 

<, 128 



I ’<‘iii]>liitMloiii(lcs, 1 '27 

IViiis, 314 

I’ciit :uurr;i , 190 

rriilain‘|']iri;i, Itl'l 

I II f <! 1 1 till It ^ oil ; /'. ritfi/iis, 636 


I’l 

•iitatninidai 

■, 633, r. 17., 

;o' 

r 

.j.s/s, 101. ; 

:;S 0 : r./o 

r nil's ns, 1<’.'- 

1*. 

H'/, nil I.IT- 

j lara^it iMu. 

:;3: nn yy.nO- / '>. 3 1 

r 

i‘ I'l > nil 1 I'li/t 

nsnn.s, 170 


r. 

‘rii'Opiiiar, • 

100 


y* 

' l ii/n /"inn. 

401 


y* 

.ri/ifns, 3'' 

.) 


1*. 

/I ipiiiMisi i-'. 

'l.'.O 


1*. 

i i it rai'lif.al ; 

"|.aii-^^, 33‘3 

, 333 

1*. 

fikiii". !(.(' 

.L., ..n l.ia 

1 * and a< .irid ">ni 


l.inO", 7U ; 

on f /i/ i/iti rns, 7<’> ; "i> /‘i"S"/’i> 

y* 

3 1 

niji/ii.ni I"! 

’frs,\ /’. ini' 

/s/ll inn 1 i, '‘'lit ; /’ 


sii 1(1/ II I ii'>/i /tfii, 379 
I‘.Tn]i)j(ili<lac. 377 

IN \ t<'!ll i-au. nil IlJ'-rpll'ilony ol alMloiiHli, 

31;'.. 314 
iMiat-isiii. 3‘>7 
i’lialacri'laf, 331 
l 2 ('iJiii'r>i<-> i i< r< plii-iifii, 17 1 

I’lialniiia'lar, / .3 

riiif iiii> ns iii/iif (i/its, ai)t<-iiua of, 191 

riiai viix, 320 
riia'i<liiia>*. 303 
ZVm/./'.A. Uln 

]2i> hho, i‘o:ii.s, 169 ; ifin I\HUS, 

b ;7 

rhi ((».r, r> 7 r. 

I ‘fii ‘ /( ■/! >1 ^' S It 1 1 ’ I rut 1 / III I, 249 
IMu'iigniliiii, ‘3ol 
1‘iillttfiiiis sfiUiiKtrins, r>77 
riiilaiiTliides, 1*31 f. 

l^hilniithus OjJir'i/its, l'^7 ; frninijiiluin, 

125 

J*li tlrn rns ifi^l//mtts, :iiit<'ima,»191 

PJiiliiitthiis II I fit Ills, 226 

/'ll ’rh, ft, II, tty, 470 
J*/il.„ur rtiii ii'iilii . 646 


I’i.i.M i.i.-s JO 

I 'li(< -1 ' ( It I I J ■ / i!' ‘ 1 , 1 ' h f t' li II S. . t . a > 

rh -f.r!i', n /tihitriin.,, lo3 
^ l'^,,l.:'J.,lf.,2\U 

rii-.ri'iat*, 10 1 

. r!,..yi.hti. h. iidtifrnis. 2 10 

i r]in-'l»linn I 111 i‘, ‘30(' f'ta* m1m> Luinui 

fMa*n«a- 

I'iirayma, 307. .’>13 
1 ’!ira-_:iin H'\ 1 1 ai S 1 

I", t.'tns, :,13 

I’litliinasis. r.Ol 

I'l.ih ■ . I !• > i in/ n I I 301 

r!i\ < iti'iaf, VJ 1 
riiM oilrniuiilar. 

r 7. iyt.s, i:n 

; r!.,,!;. 1.}.,, !.! ,.,,,it,i. 647, :• i ^ 

i ri: i,! i ->l h ! Ii<\ I Ml a" ill' ''I, .3'..'0 

; r;,‘ii!.‘t. 1,1. 7^7 

i l‘l.>lo,.'ri.> Ml laiMi illii-. 313 n. 

rii , Jiiat i-i.ir, .N.'* 1 
I rhti„,‘'f‘if >, ;3<o 
i rii)Maj'n<ia ril\ -njtnda. 1 

■ r!',\ t"iii y/idaf, ,’>> / 

I’ll \ t< -i.hai'a, 2\ I. 

' i'h‘iti-i>iifhio s, :> ; ; 

■ I’l.N . 1 , 1 .- . iin 1 -., 

' /3././/M. 3 n 

ri.riilaf. / /, 37*7 

/O.a/,-. A/ 340 ; i!i'\ i-lMj,iii(ii1 m| uiiiu', 
328. 329. 333 
ritstiiii, 77^> 

I'i . nil 111 ", 3!11, 3..1, 

I'l’.iii I, :',os 
I’lll i.M il.-M 313 

I’lnaM.I,..-. I";, 

I’lMj.litli'iai-. .‘II ; 

Pljiilla ili'ia. . S'.*'’) 

/•tftilin ‘I'll , 496 

/o 11' 

INI I'l 

r/ii‘/“ fi;it.i„i, ir.;; 

./Iii.“/^‘i:, 3>7 
j’lant li'v. :>-! 1. 

I l.iiit ^ aii'l an’.,-', 1 ■‘■J 

I'lala'Jii i« -i, l.a 

/'A./y. //- inil. 103 
rialy|»‘ /i.ia.a 103 
' I ’/'if i//,/ii>iii / II f>f“ ,1 1. 1 , 40. » 

' iMalxpidc". 3^0, 30o 
1‘lal V)is\ lli'la**, 31 0 
r/.ii,//is‘///iis r„y/“n^, 219 

/’/iif i/ynitiii rii pi issiiii', 230 

IMaty^lnrimlai'. 

I’l'il III I II II f I .SMI Hill , 

I riiny, nil Ma>nii 11 

/‘/iiiiiriii /iii//ii/ii, 7i7*j 
I'luiin-- njn!.li", 433 
IMuinnh':', 3,31 

/’{ll.Ml'/l, 11. ''l 

/*>>< Iiii:,tn, ,^73 
rndiU-gi.laia 
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[‘urcllfird in/ia pitpull, 406 
542 

IVx'cilocyttare.s, 81 
l*inpniiiin}jriiu‘.i' J:i4 

Ibtffdnosfnma, 203 
I*oisoii, of Ilyiii(‘UO]»U*ra, 7 f. 

Poisoii-glands, 2 

Poisonous catorj'ilUirs, 3/6, 403, 404, lOo 
86 ; P. aii.l Sh/lops, 301, :^(>3 
l^)ll»•n-;;atlleI'ing and -carrying, 11, 12 
rn/pbid. nests oi; 81, 82, 83 

Ibil J iiiinu'i Its, 660 
i’olycteuidae, 56)0 

J'lil iji'i ilitH 151 ; /\ >a//V;.svv>?«, 160 f. 

i^olyniorplia (Coleoptcra), ISV, VJO, 213 C. 
Polyinorpliisin, 130 f., 143 

iiKaJ'ullo, antenna, 191 
386 

lV)ly],)loeidae, 386 
I*nf}/pli)('(i/es, 348 

l*(>/prli((rh{s, 155 ; I\ panthtrus. 156 ; /'. 

spin i;f ('/'(/ y 138 
Poiiipilidae, 03, 101 1'. 

Pddipihis, 103; P. polLstoiilrs, 104; P. 
St’ r ire us, 106 

Ponera ronfrartu, P. er<j(U((ndri<(, l\pumia- 
/issiiita, 172 
Ponerides, 132, 170 f. 

Pitrplilp'dspis tristis, 284 
Porplii/rtiphurd. pulonicat 507 
Porror/ii/iirhus, 21 6 

I’oi tscliinsky, on liaOits and develoj/inent of 
Mnseiilae, 507, 512 
Post-nietainor|)liic growth, 141 
Post-sciitellnni, 307, 312 
Piifdittiy/rfon pectindius, heeile on, 280 
/ bifainupii ilus anti)) i nnlus, 24 4 
Potassium hydroxide, 328, 384 
Potato-heetle, 278 
Pouch, al:)doniinal, 350, 362 
Poulton, on colours, 330, 336 
1-raecostal nervures, 310 
Praescutum, 312 

Pratt, on iniaginal discs, 453 n, ; on Mrlo- 
j)h(dj!'S, 619 
Prrptma, larva, 354 
Prey, of Fossores, table, 02 
Prid (luli'dmdrde, 232 
Pi iniitive, beetles, 251, 252 ; Diptera, 475 
i'ridcnrinis dj/lnis, 6 ; J\ bicoldr, 107 
Pi'iodont, 103 
Prionides, 287 

Proboscis, 13, U, 16, 17, 304, 307, 309, 
311, 443, 482, 48.5, 532 
Processional maggots, 464 
Processionary caterpillars, 376, 408 
Prodoxidae, 432 ; month, 300 
Prdt/d.rus, 433 
Pro -legs, 323 

Prelitic, A]ihids, 589 ; Coccids, 594 ; 
Ifepialus, 397 ; Lice, 601 ; Meloe, 274 ; 

8f plops, 301 


Prominent s, 383 

I*riinul)<{,\Vl\ ; P. i/uccaselld, 432 ; Ibspii- 
thrtird, 432 
Prouymjih, 453 
Pi'opoileiim, 131 , 133 
Pro[»olis, 63 
Pro[)ygi<lium, 187 

Pritsnpis, ;?/, 22 ; hair of, 11 ; ])roboscis 
of, 17 ; P. sdfiidtfi, 21 
Protection, 43, 413 ; of trees ])y ants, 
158 ; of plant by ants, 168 
Proterhinidae, 208 
P rote I'll t iius li'coTitri, 298 
Ih'otolepidoptera, 886 
Prdfojidt’cr rdi'di i lid, 300 
Prold/xtussus, 214 
]*sd iHiiioriirtri' Tri'iiiticd, 481 
Psclaphidae, 223 ; and ants, 182 
Psrn dli'dtus, P. cuntvlur, 127 
Pse/iiirnus, 241 
Pseudholo})tic, 440 n. 

Pscudocorylo]»hitlac, 228 
PseuiloilirfJdulid, 180 ; P. incertd, 177 
PsriKlixlo.ria I i mill us, 431 
Psrudomerid i/rderd, 90 
Pseudomorphides, 866, 205 
Pscuildmifi'md Idcdlor, 168 
Psemlomyrmini, 168 
Pscudoiicnroptera, ,737 
rseiidopacdogcnesis, 303 
Pseudo] >od, '188, 264, 267, 290, 4 19, 492 
Pscudupoulid pdridlo.ra, 357 
Psciulo-pu})a, 271, 273 
Pseudotetramera, 100 
Pseudotrimera, 380 
Pseudoerspd, 88 

Pseudovarium and Pseudovnm, 581 
Pscudovitcllus, 588 
Psilidac, 0 O 4 
Psiliijldssd, larva, 8 
Psildccphdld, 484 
Psilura. vionacha, 407 
/\sifJii/rus, 58, 57 , 50 f. ; P. Cduipesfris 
60 ; vestal iSf 60 

I’socidac, 248 
Psi/eJie helLe, 394 
Psychidae, 869, 392 
Psychiiia, 8O4, 895, 404 
l*sycho(la, 466 
Psychodidae, 470 

Psijlld pyrieold, 579, 580 ; 1\ suceinetd 
679 ; P. huxi, 5S0 
Psyllidae, 578 
Pterocheil us, 7 6 
Pferodecta, 400 

Pterophornlae, 371, 435, 840, 426 
Pterophoriiiae, 426 
Pferostich us, 205 
Ptcrothysaiiid’Ae, ,369, 406 
Pterygoiles, 312 
Pterygogenca, 542 
Ptilinnm, 442, 503, 520 



L\I»I \ 


62 I 


1‘ftiiini^ j»,-t .ru.s, 'j;.:'. 

V .w, 557 
J'fi/ounn n', :\[K> 

i*t iiii'lac. 'J. 1»; 

l,ii tin fnCn^iDoSil, 222 
I 'l, l»!t> 

I’t y<'Ii<>iitcTiiKi*', I7*J 
/'/>/, 7)77 

i'liys. ni 

arlif)}}. J\ Irrifiiiis, / '. >«/ /■.»/,- ,y ^ 

r.-j;. ; r.-jr* 

Puli' i'la.', '.“J'j f. 

/‘i>/ InctjVni, -P.*;') 

Piihilliiv. IP) 

”1' ^ P; roarctata. i:.V ; 

ol.tiTta. 227, :P27, -i:.! ; .I.-].,,.,! lu- 

» P)!* ; hairy, 107, I2t> : ..f |., jii 

'l'i|itcra, 32ti f. ; with inamlil'h ■. i:;i; 

Pui'ariinii, 4.'*2 

Pu]iati<ni, iA' 365 : ot . 

and Thois, ;oid 
Ihiiitjiaia, l.aO, r» 1 d, r>l7 
I’lirplc ciniicror, 344 
Pus< i, ,"»U1 

Pu'«^-iuiith. 383, P>*» 

i’y; 7 i'liinii, 1 ^7 

!'yrali<lai‘, .170, 120 

I ' U I'll I n! I it'> , 421 

I ^ Ill'll HO' I K ot tilii nfu ^ .'■{.’id ; I\ ii'iili'i, .'I,".;; ; 

/'. 0l HI HO II mill, 

P_\ i aus(i<l.a.', 121 

J 'ill Ill'll , ml I'll/milS, 20>»> 

P\ roeliroidaf, 200 

I' i/i'<>/ili“riis, 2r*> ; inii'l il III US, 2.’>'.‘ 

Pvn !i<>. ()ri<lar, l'.< 

/'|/, l7l■||■|.n^s iijifi'Him, 636. to 
I'l/i'i /iii/oi'ji , OO I 
i‘vt)iidat‘. 20,'. 

I'l/fJin ill Jll' S.ylls, 20*’> 

(hiiirfi/ioi, SO 

(.^lU'eii, 00, ''. 7 , 'tO, I to 

Pacr-., of ,1 /'/>, »')S 
Padial lUTvur. -, 319 
liatViay, on J 'nifnioisfiii/io , 20 1 ; <>ii < 
li. ation of Pauv^idai*, 21 t ; '-i. < la-ot!- i 
ti'.n of Ps»Oa|i)ii'la»*, 221 
Ilaihwiy-hr.u !•'. 27.1 

fliiHif'iii liiiiiiris, 563 

Paptoriai it-s 1'2‘h r-.'.o 

Ki ainiiur. on X iil-n'iijni , 0-2 

HfC'iO.a' ulnin s*-inini>, 110 

Pfclal rau'la, r.h>^ 

lU-.l admiral, .702 

n*'.l ant sr«! h'l.n.iiiii rohi 

Po-.luvii.hu', no.a f. 637 

/II I/ II ri US Jil l .^iiiiiif I'S, 

R'y.’iiuhart, on < iyrini.ijw, 21'’» 

Ivesoinhlanr.-, aiit, wa'p, ami 

sitidt-r, 169 ; between .1 of hfijihoro and 


;;;; ; l.rtw.'rn ,I . 0,0 , ; ,1 

and Xtmi- Iiii V, ll((; l.riwicn 

P« « ! !(• !ai a a .'Hid Ti rniite, ‘JuO •. la iwn n 
/* • ('' and huh 01 , d,'» : I 11 1 w i cn I vini 
by lud.ii' an.l H \ nu nupt « i a, 1 >0 ; I*. ! w , loi 
b a.u and aiii, 566. 7>;»7 ; bn,:,' and Tii'nlid, 
7'.70. ; l.iiK •■‘>“1 li.N* 7.17 : in bnn.i 

dlS; brtWrell f'allidulldar and 
l.> . a. iii.i i,., ]il() ; lu'lween i Vi h fhu s -mA 
H.-mi|.t(na. nd.'. ; between Cleridae and 


la-e.t 

. Ib.-N 

-b 

•vlioy, 2 

'• 1 ; b, 

1 U <-en 

1 inae and 

111 

"iniides. 

100 ; be! ueeij 

1 

ta and 


nun. .pb'i 


:.O0 ; 

beI)N. 

•n hoi, 

7 ■' 

and i'o/olio. 

IF''; 

beta. 

•n Flail- 

l.-s 

an-l I.epi 

loptel ;i, 

770 : 

lit III. 

s an-l 1. 


.7<>J ; 1. 

. >:alls. 

•lo;i . 

br!\\4 

n h-.M 

and paras 

lie I.e.'s 

:',o ; 

b.-tV\e 

■n 111 '. - t 

s .. 

dilleleli! 

' >r<h I s. 

;i;io ; 

of llh 

-nuid.'S 

lo 

oilier bill lerlln*,. 

:mi; . 

1m tWr 

•nla.i^ 1 

-ir-l 

an.l Fn.b 

in\ . bid 

2'.\7 ; 

< * lai 

va to : 

.• 

iloiiy of 

laivae, 

11''. 

o| lar 

a "1 (*,/ 

ii" 

. H V ;in. 1 . 

-f fA ' ii s 

a I . 

betW.- 

•II Iai\a 


1*''2 ; ill 

1 .i lua.’oi 

nlae. 

Ml i . 

f I,..b.te 

.a 

lei pillar. 

; bet W e. ii 

I/.li;,'! 

■oiji^ an-l 

1 1 > men. 

pl.ra, 

‘J ''7 . 

<.f 1.1 

.th 1-. 

•It. 

1 .-N'r.'lfte 

n1. PH 

: -.1 

pai a-ite ainl jn 

ey. 

0.'. ; o| p, 

1 ieopilia 

•an.l 

Ibdi. . 

ninle . 

1"'. 

; belU, 

ell pint 

- te.l 

bull. 1 

tii-v. :>a: 


.el we. -I, 7 

Sit hi) I'll 

V and 

/; m./i. 

70 ; 

of 

lb -ln\ in! 

and !' 


Tm i ; 

-.•1v^.•en 

i:/i 

ii/i/iii-i- at 

-1 .17./--^ 

i.l.,., 

l.U).’|e 

0'.;; ; 

o( 

>> lit- iini- 

Is 1.. 

-1 lui 

In ei 1 

.d"" J. 


f 'I’lpnli-i 

and Hn 

m.'ii • 

-■pleia 

. 17.7; 

b, 

lueeii Iw.i Kind 

..f 

ant', 






•'ll,).-,. 

.'iiaa, dOt'. 




t II. a- n 

luin. .'Jl'i, 319. 120 



•i-.it ■>! 

,ap.-.| b. 

<ll. 

in 111 - -lit i. . ,! 1 

< mi 


Jl'"!**'!, P., on j..n oi l.nl t -J 

Ob; n. 

l:lii'-l l.M) 

/,•/-■/-/• .'i,0 jil H H , r,;,2 

I'j.iioiiiio/iiiiiiliiis, is;j 

i:i. iiiiiiif>.f,fu/ii 305. 

/!i.i iimiifii/iof, s /.I'lifiiif/,;. 553 

Plillioina* el ide 20 I 

Jl/i I imji'il.*, 1 1 ; /*, I iilo iii in ^. 109 

7.7, I IKISI III II S^ 2b)0 

/! Ii I jii 1 1 I II III ijsfih uiii, 250 

Pidpii erid.i*-. 2,''0 
Pliipidiini, 207 

fi/i i jio/iii/if> I (/, r» 1 

Pihipijihoj idae. 207 

Rliij)i}»horide , 2t7‘' 

Pdiil.ij.teia, 20'< [in « rror b-i Plui.hij.tera 1 

/{ h I r.i >j>li a If US, .J.l.J 
Uh i'S'/rmfH H, I'.l] 

l/loii/iiii» II I ii, 

/i/iii'fiim s, 170, jS'.t 

Phfjpahx era, .‘MO, 311 i. 

JihiijHi/oilo I U s n m/ H nf ii ii/l is 200 
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l!]io}»aloim'ri(lae, oO [ 

lUidpitluHiiina 100 

liliO|)alosoriii<les, Jut 

liliyijdilinn hrunnt uin, R. caraaticniiiy R, 
nilidahnn, R. <>nil<i/utn, 77 
Rhynrhi/rs hrtu/af, 291 , 292 
291 

Illiyii.'hopliora, RHK 277, 288 f. 

Hli yii' liopliorous series, £/f0 

Rh ft 526 
I’ll yiicliota, 582 
l:liy])lii(lae, 478 
RIn/filiiis, 41)8 
llhysodidae, 207, 234 

Uiley, oil Ejiicdiitti, 270, 271 ; on sjiernia- 
tliecal boilies, 321 ; on ^dl<•ca-lnotll, 
132 

Ripldius pcriiuu'oriiisy 269 
Ixippe, of Sehiill'er, 334 
Kol.berdlies, 491 
Kose-ehiifers, 200 
Rdsriini, 401 
Rostniiii, 291, 472 

Kotliney, on Aidpuh'.r, 115; on Sim((f 
16)9 ; on S/i/(r,r^ 110 

liotlisclnld, N. C.j on morphology of Ileus, 
523 11 . 

Koyal Jelly, 66 
Rir.ifrs if(iHi/y7nj)Ji()n(, 167 
Kuby-\vas))s, 1 f. 
liurales, 2^2 
Uutelides, 105, 198 

Sacrodei'f’s, 558 ; S, (nherculcituii, 637 

rsaeeus, 314 

tSU < 279 

Sagrides, 270 

S((I</((, 5>i)0 

Saldidae, 562 

Salivary, duet, 320 ; gland, 320 

Sand- Ilea, 525 ; -Hies, 477 

Saitcrdu pop id lieu, 286 , 286 
^a])roinyzidae, 5(ij^ 

S(ipn<jo <iiii)iipi.epuncUda, 100 
Sapygides, 99 

S((irnj)h(((/a, 510 ; S. mrnaria, 510 
Sarco])liagidae, 510 

S.ircopJidit nmnnifu'd, S. indd/idirti, 510 
S((rco 2 >sy//<i ijallimiccu, S. pr net runs, 525 
Sarginae, 479 
Saro2)oda, 52 
Siirrofli rijHO'i, 410 

Sasaki, on parasite, of silkworm, 508 
JSdtuniio, 307, 310 ; JS. pavotu'o, 313, 374 
Saturniidae, 566\ 372 
Saty rides, 347 
Sauba, or Sauva, ant, 137 
Saunders, E., on feathered hairs, 11 ; on 
proboscis of bees, 16 

Saunders, SirS., on Hynienopterous larvae, 

8 

Scale, 131 , 133, 315, 467 ; development 


of, 329 1'. ; -I'ormation, 333 ; -liohbr, 

331 

Scale- Insects, 592 f. ; enemy of, 356), 357, 
417, 125, 430 
Scalpel la, 443 
Scape, 441 
Scuphidiidae, 229 
Srajjhi.'ioiiof oifo riciiimii , 229 
Sea])hinm, 314 
Si’ajudat*, 312 
Scarabaeidae, 194 f. 

Scarabaeini, 196 
Son r(diociis smyr, 196, 197 
Seaton 1 y z i 1 1 ae, 5 02 
Soatophagidae, 502 
Srnfopsc, 477 

Sce/i/di not, 112 ; S. jiiffrl/x's^ 91 
Seenopiniilae, 484 

Selialler, on sti’ueture of wings and ner 
viiros, 330 

Schibdte, on Auoplura, r)9!> 1. ; mi Umii- 
]dera, 513 

SrhisioroiYit jn'roifriiio, enemy of, 50t>. 514 
Sr/i ir.iirn r/>ifs i/i i npiu/di, 220 
Scldzoiiudojia, 502 
Soli iyoh’iiriif 589 
Sehizo])hora, 455 

Sehmidt-Sebwt*ilt, on Douacid, 2S0 
SrJiooidx’/'ifid, 360 , 361 
SeliOenobiinae, 225 

S('id/>fo/'iniy 387 

Soid/'d iiidddj'io, 464 

Sciomyzidae, 502 

Soio/dida uniiidK'iddfd^ 462 

Scolid bifdsoid.tii , S. /i(iCi/oo t'Jod'did is, 97 

Scoliidae, 93, 94 f. 

Scoliides, 97 f. 

Scolytidae, 294 
Seopariidae, 7/2/ 

Seopariinae, 227 
Sctpolodos, 401 
Seopulipedes, 20, 32 f. 

Screw- worm, 512 
Sciidder, on bntterllio, 543 
Scutata or Sentati, 520 
Scutellerides, 545 
Sen tell {[/era, 501 
Seutellum, 307 , 312, 537 
Scutum, 307 ; S. jjrolioscidis, 443 
Scydmaenidae, 223 
I Scymnites, 238 
I Soi/nitids minimnff, 238 
I Seasonal dinior})]nsin or variation, 335 
' Seitz, on Syntomid resemblances, 3S8, 389 
Semi-loopers, 415 
’eminal duet, 321 
Semi-pupa, 271 

, Semper, on development of wing, 333 
! Sense-organ, .442, 448 ; tlioracico-abdo- 
' ndnal, 414 ; in Uraniidae, 419 
Sepsidae, 502 
. Seriairia mori, 375 
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St- rictiTia. 

Si-root-tl y, 

Scrrirttniia. JI.k 

; N. 3‘Jl 

Sc-^iitlae, JSS, 370 I'lr Sy utoiin«lar •. 

;;>y 

Srt;u‘, a'M f. : ;u rostatii', I't'' 

Stfmif, 1 H) 

SfV«Miti'cii-\ <-ar Cirt/tht, 

Sfx, (lUtri. iiccs, !<,'> ; i*HKlut li(>ii 

32 , 07 [ ill larva, 

Scxujiaroiis. fiSt) 

Sliarj), (Ml clasaitication of DytiM'idac. 'J1 o n. 

Sli.a-p, Ix.Mly, :.17 ; -tick, MS 

Shield, 

Shouldvr, -la). pets, 312; -tufts, dlL'; uf 
^vill^^ 319, 31(3 

Sii'uhididae, 123 

Sieltold, von, on Stre|isi|>tera, 301 

Sl'iiirn m i n ut isai lint , .hOS 

Si'_;lit, (O' Pmuiiilus, 101 
Silk-^dands, 325 

SilkwtMin, 375 ; atVectocl hy ]>arasitic l!y, 
507, 608 ; Mada^^asear-, *105 
Stljilut, 221 ; Sil jtliti (itrahi. S', hii rniiifii ^ 
S'. 2-2 ; S'. i>hs<u(i<>, 222 ; s’. 

S', thcrfd'i'i'ti, 222 
Sil).}iida(*, 221 f., J.'/fl 

1<!S : S’. In‘iir/is, .stridnlatin.ic <>r;; an. 
lO'J ; S. r !> J *nt t'j >'<! , 169 
Siniuliidat*. 177 
St m (I f III IK t'l >1 u Kihit n Si\ 1 / / 

Si iiiiih' till I'lKi fifliiiifni'Uin, 194 
Si). lion, 663, 5Sl, 5S9 
Sijdionaj.teia, 522 f. 

Si}>liono]ihora, 2*30 
Sij.lnnuMilata, OOO 
Si f (iris, 33 : S', Iiir/nrralis, 272 
Si /( !(/ n jio ^ 2d 7 
Ski).j)ers, .*>03 

Slave-making ant, 1-10, 150, 103) 

.Sloth, d30 
Slug- worms, 102 
Smallest Insect, 228 
Snieiinthini, 380 
Siiirri II ill ifs jiiijiit/i, 300, 381 
Smith, F., on Mi’/Hk ns n I n'nsls. 123 
Snails, eneinic‘.s of, 205, 222, 510 ; jcirasite 
of, 195 

Soci.al, l.ees, 35 ; wasps, 78, 84 
So< dales, ,20, 53 f. 

So/o/inin (hilra/iKliif, heelle on, 232 
Soldiers, 132 
Soldier-ant, 150 
S, Jr II, ,10(1, 395, 130 
SV ,/ 1 ii (I p s is f tKj a. r, 137 

Solitary wai>ps — see Fo.s.sores and Fnnie- 
nidae 

Song, of Cii'fida,, 5 7 ‘2 
Sir'Diin, 232 

.Sound-organs, 418 ; of ^\>jeronai, 3.54 t '’f 


llrr„(,s„(, 371 : of r;,o,A., 573. 674 
.see .il.so .st ridnl.it mg organs 
.''oiinil-)>rotini‘tiiin. 1.’'5, l."»('. : hy 

-4 I I ; 1 'V .V n t lidae. 4 1 0 ; hy .Sijdiiiigida. . 
.‘{82 sec .also Stlldlllatioli 
Sj-al.ieoj'siiii. 288 
.8|»atiil;i, 459 

S)ieneer. IF tkert, oil WtdMiianii, 1 13 

Sj; rr/i, i(S i . j.x (■i/i ii(tf (IS, 218, 219 

.'<).. rmathe. a. 320, 321 

Sy-. / till . .'(Od 

Sjdiaelidildes. 210 
.'^j'll.lellidae. 227 
Sji/i((, I (f, s, 

.'^jili.iei it idi s, 229 

.^jiliaero* .11 ides, 27 9 

SplKCKi, 387 

Sp/(, rii(s s/‘( <-i>'SKS, 123 

S/J((r,,lr^, :!, 22; S’. KiH'Ks, 2:{. 23; 

! ((h(,- K 1,(1 (( s, 22 ; S', s iJ'ij K (ii i I I I f K s , 23 
S).lieKid.ae. 93. 107 f. 

S),hegidcs, 107 f. 

S/,/ii .r , i; rii/i iis, 110; S. jf,i ri pr i, k is, 108 ; 

s. /iJm/Ks. llOj S’, i/tiij'i//>isK.'>, His 
S). hindidae. 2 15 

Si-hingidae, 309, 315, 3Hk ./oW, 380 f. 

S/,li I K.C I ii/Ksf I 1, 380 
Sj*ider j'.ir.isite, 190 
S/'i'i'si>ini(, 408 

I .'^).inneret, 324, 325, 403, 117 
i Sp! ! iirlit hd , 'I'li 

I Spiia. les, 188, 191 ; of l>i|.1era. 119 f. ; 
of Ilij'j.ol'oseidae, 519 ; d I a) ddo) ,1 era, 
313, .314 ; of I.ipmd, 461 ; ol 

504 ; of 'I'hrij.s. 528 

Sjinilll I/I IdS/H S, .58 1 
I S).oii'l vlidae. 288 

S))ringing )tl.iijt liee, 5/.» 

Sjiiilei', on iierviires, 317 n. 

S(|uani;i, 1 18 
S'lne.'ikcr.s, 209 
.Sfdi till I'l (lid, 401 

Sta;: la-et les, 193 
Stalk, 317. 319 
Sf.i).hylinidae, .22.!, 221 f, 

.Siaiidinger, Seliat/ ami iioher, on l.ntter- 
llies, 313 n. 

: Sfiiii i<,,iiJii.\ iiiariic'd HUS, 189 

J ,'</,! H rii/ms Jd;/ 1 , <38.5 

Sf'lis iiiiiriifd, 29 ; S’, iidsi'ld, ,3<J, 13 ; S'. 
si<lildld, 3(J 
; St.doeyt tares. 81 

Sf , Hd H' m" d'cst K'> i< '(O y },'i0 
SO iidpiri !/ r hli iiiiiliiii.Sy 519 
SO phnst, lIlKS, 240 
Sn-rnorh vm ha, 

St» ii Jd‘pO ry.ry 391 
Stethojiathidae, 490 
Stigmata see Sj.iracle.s 
S'/ iff iHdOnii md , ISO 
I Sfitj/iins jin/idvlvsy 128 
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StiiiK, 4, 5, 6, 58, 144 ; acveloiuneril of, I 
8"9 

StinginK^ ; l>y 102 ; I'y 

Pomi.ili.lae, U)4 ; ]>y Sphe.r, lU9 
Stiiiglcss bees, 01 1 

Stink-gland, 257, 633 ; -vesstd, 225 
Stipes,' 300 ^ 

Stiziiiar, 123 j 

Stoiiiai'li, 320 j 

caldtranH, 512 I 

Strationiyiduf, 478 | 

452 ‘ 

Straus- Durckheiiu, on Melolonfha,^ 198 j 

Strawberries, eaten by beetles, 205 
Streblidae, 521 1 

Strepsi])tera, 7«S\0, 298 f. ! 

Stridulating organ, of Myrmica, 133 ; of j 

JldA'orerits, 243 ; of f\t ssal us 
192 ; of iSifiia krieeps, 109 
Stridulation, of ants, 134 ; of Cnrixu, 568 ; 
of Crioeerides, 281 ; of Dynastnles, 199 ; 
of a (u dr apes, 195 ; of limles, 232 ; of 
Lomapkra, 200 ; of Longicorns, 287 ; of 
larva of Ijucanus cervus, 194 ; of Mega- 
lopides, 282 ; of -larva, 198 ; 

' of Mufilla, 94 ; of Pelohins, 208 ; of 
Phouupdk, 246 ; ot Phyllouiorpluiy 548 
of Pra<>dC7iri., 264 ; of Smrfonu, 206 ; ot 
Trox, 195 
Strigil, 568 

Stripluiopterygidae, 1^0 i 

Sf.ro)i(j!/h>finatJtus liu.beri, S. testaceus, 162 

Slrumiqenys^ 170 

Style, 442 

f^tylopidae, 298 

Stylopised bees, 26 

Stylo ps (l((lu, 299 

Styx infrrnalis^ 358, 340 

Suauu, 405 

Suljeostal nervnre, 318 

Siibinedian nervure, 318 

Snboesopbageal ganglion, 320 

SiiL’king-stonundi, 311, 449 

Suction by Lepidoptera, 311 

Siictoria, 526 

Supericornia, 546 

Swallow-rties, 519 

Swarming of wasps, 70 n. 

Swanns, '62, 65 67, 80, 135, 467, 505, 
584 

Swift- moths, 396 

Sym))iosis, of ants and plants, 139 ; of 
'bee and Acarid, 70. See also Ants - 
iwst Insects, and Association 
Symhius hluttarnm, 269 
Sympliily, 183 
Syneethry, 183 
Synemon, 371 
Synoeca cyanxtx, nest, 82 
Sytitriia westwoodiy 229 
Synteliidae, 229 


Syntomidae, 339 11 ., 3^8 

Syutotnis phxyrKy 39U 
Svriin:e, 636. 536 
Syrphi.lae, 439, 498 f. 
Systtxrhus oixfis, 489 
Si/st roptts rnoft'lis, 489 


Tabanitlae, 481, 492 
Tidminis, 482 
Taebinidae, 507, '473 

Tadiyrphrx i>a irxriy 11 / 

Todiytrs, 116 ; destroyer of, 275 ; 7 

(instnihsy 113, 117 7. pret i 117 

'I’aelivtides, 116 
ToxniUy Ileas as hosts of, 526 
Tojurio dionis, ]iii[»a, 3;)/ 

Tolrporiu, 395 
Taleporiidae, 430 
Tanypezidae, 3^3 
Tajdiroderides, 296 
To pi Homo rrrof icuii). 15/ 

Tarantula-killer 105 

Tor phi us, 233 
Tor sole pis, 383 

Taselienberg, on anatomy of flea, 523 n. 

Toscino, 37'2 

Tea-plant bug, 562 

Truro mehnoisfo'io^ 408 

Tegula, 71, 187, 307, 311, 312, 447 

Tegniina, 53t^ 

Ikdeodont, 193 


Telepliorides, dJfS 
Trlmutoph il us, 235 
Temuorhilu rorrufrit, 232 

Temnoeliiliiles, '233 

Trnrhroi noditor, 263 
Tenelnlonidae, 263 
Trto'hroidrs mauritauiro, 232 
Tentacle, maxillary, 309, 432 
Tenth red in idae, parasite ot, I 
Terebrantia, 531 
Termites, 203, 206, 227, 231 
Terrifying attitude, 381 
Tesseratomides, 546 

Testes, 321, 324, 400, 429 ; in larva, 325 

Tetunocero frrruyinru, 504 

d’e tan oce ri d ae, 3 (^3 

Trtmyona, 53, 31 

Tetramera, 190 

Tdrauiorium caespitum, 160, 163 

'Pettigometrides, 537 

Trucrinm, bug and galls on, 550 

Thais, pupation of, 363 

Thanaos, 3Jf2 \ T. tayes, aiidroconia, 332 

Therevidae, 484 

Thiridopteryx, 420 

Thomas, on androconia, 331 

Thorictidae, 236 


Tlwrictus, 2i^ 

Thrips, 526 f. ; Thrijjs lini, .)31 
secalina, 530 


T. 


Throscides, 200 
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Thyinaf>l:u-, 

Tliyinii'!''-'^-. ‘.Hj 
'rbyreojilioridao, 'tO.-i 
'I'liyriilitlae, 4<'4 

'r]iysaiio))ti‘ra, r»‘2»> i. 

‘20 1 t. 

'ri;::fr-in<>ths, 409 

7'iih/s rioitiiitt i'.'i, 2r)‘4, 264 

'riiia(‘<^crii«hu‘, 2S7 

ri,n'o\ 20r. ; 7\ prlHunelht, 420, lO.U ; 7'. 

nisfrllii, 42,0 ; 7\ rirl/>iti'<(, 4:>0 
'riin.‘itlat'. f>70, .>’.0,^, 47'y 42S 
'riiu’odidat*, 42d 
I'iiti'nld hi st'II ti'llif, 420 
'I'iiiLritbu*, '>10 

7'i/>i>Iii hit>hif 47r» 

Tipulidae. 471 1'.; 4\ P,rovi])ali)i, 472. l7:'. ; 

'r. Lniii:ijiali>i, 472, 4 7a 
'ripulinat.-. 470 
7'lrr.sios s , 241 
7'i/tnnfs tjii/Kiih ii,s, 2^7 
Tit harm', ilO 
T(»iiii>-idfs, 200 
7'>ii/in,/inifli I's .'<i(f)I((>'ris, 1(31 
'roiigm*, 2,00 

'rortoisi'-sholl liutU-rllifs, 302 
'rortricitlac, 'i.'Th '00.7, 427, 4‘> ' 

'roi'trioiiia, ,00.7 
Tn.rorrhiiH', 4 72 
I'd.rut I'liixinii s OOO 

Tr.rhus, 200 
'rricliiiui, 200 
Trirhno ni, 473 

I'l'ii'hoih'salrrdriiiK, T. <(ill m io'^, 7\ djua ri 
204 

Trirho/ihdffn fn iirf-.rUn, 430 
'rrifh(»|»tera, 2,(j0. .^7.7 
'rrii-lioptiTYgidav, 227 
7' I' li'/i iijift’ I'l/.i' ftdscii' ulii I'ls^ 227 
I’ricliroisiii, 301 
'rriclitcrwickU*!’, 294 
Trirhuro, 380, 390 
'I' r ic 1 1- 1 1 oton ) i ( 1 ae, ‘2 7 0 
7' rlrrithnra^ 043 

7'i'iifi>ii(<^ .'7./, t) I ; 7*. <'ii I'fmii’f i'i<f^ O’i ^ 7. 

00 ; T, i/iosijinti), 02 
3’ri Ultra, 041 
7' ri Dll' rid, S!f 
7’ ri Id'll I d iitrrri iiifi, 494 
7'riiiit itrs iiids, 4^9 
7'riiir.a rJiamni, 080 
Triphdrnd, 410 
7'ri ji/ili'jis, 030 
T'l'itimm, fiipdftfidnfa, 236 
'l’ri\iiiguliii, 262, 268, 270, 271, 27‘2, 200. 
300 

Trochalopoda, .'7,^7, ~>44 ^ 

'rrocliaiiter, 307 ; <livi»ltal, 123 
7'roc7i i/id in, 3S7 
Trogiiii, Jhjto 
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4'r<>>:»'>iti«l.if. 22,2, 22.0 
7’/-. indiinftiiiiii’, 232 
rionioptri a, 407 
'rvi.|4ii s,-,‘ M, . util- pari ^ 

I' • ■. Ntriilulati.ui, lOO 
Trutllf O. rtl.s 222 
'I'niiiiju trr l»uiiiMi‘-l»,'(‘, 08 
I' i/fKf iim ns, 22.(J 

Ti vj'ani<la«‘, 30.’> 

Ti \ prt iiln*. ,'iii I, 000, 

Ti \ )>.>\ vioiiid, '', 118 

l'rpn.:4ih.n, US; T. nihitdrsr, 118; 7\ 

f!lr/»., 110 

Tm- is.- Ily. 012, 613 
Tui-iililrr.-i. / 1'. 

’rul'ulir*ra dl'l'iM’'''* 

'I'ulii' t r« tul»c^ «Mi, .'*7 8 

'rurkfV <_'i)at^. 4 77 

'I'm nip- lira. 27 8 

'ru>''rr. or 'rii'"^"rr, "ill,, 2., 1 

7' n f,, I'ii id'f ,■ I'll, s 'idi<’>, a, 2 

7'iii,i,inidi, i;:i, i>ii 

rnrh/iiji.iiir, 178. 170, iso 

/ 'linn Ilid .s/ ririh dir, dO i 
\ ’ li'lu<ia<-. n<> I 
rh.,i.i, MS 
l II. U". 314 
t 'l iinin i li ipid-ns, 410 
I ’rani id a.', SSS, 1 1 0 
I ’m.- a< i' I pi;_'ni<-nl ", 3.'i7 
rn.ii,.ii, j:s 

1'/, 1, t»ll 'I'll VSMlinpt i r:!, r>27 

r,^„. 2.02; larv:t. 2.0 1 - M'f alx* 

/ ‘il I ii nil IS and Ai'd.-^i'lini'i 
Will, .ni/ii, 

V:i I II HI r<'r- III* it li", 107 

Sariatn'ii, "1 .\n'’nniid f>n rnii isti n, 170; 

.,| Tn.nihiis, .'iS ; I.f larva. ■. 2.;tii ; nC 

.s^,/, 22, ; 111 Jiial** and w.rkrr 

; ;,t 1 1 ’.ii ; 1,1 \\n] kri'-i and 1' inalf'", 

It'.L'; dnt- tn para'lti’". 2<> ; ..I larva 

aii'i ini.i;/'*. 10'" ; L'l'inai'’, lOl ; Ima'd, 

:;9S ; ;ii ii' i n 1 at i"n. Ill; and din:'n'- 

Ml ( i i-i iIiK-t I 1* I - l.i r\ at', 11.^, "I 
,i,;mdd.l< > <'l l.in antdai', I'.S’, ; n, - ..lour 
.,(■ J’svllida*-. 070 ; tii' hroi-ni ot lund 
uin;«'', 2,.'.l ; in si/a* of J'.ri iit Iiid.n-, 21*7 ; 

i.f tiiiH- . 111.1 toi 1)1 in < 'iriii/ii, 070 ; in 
win-.'", 040: a-, to v,iiig»-'l - r \\ in^.'li-s, 

; *-1iaiii:'- m. Ill ; "'•a"oiial, .33."j 
y'a-a d.'l-r*'ntnt. 32l 
Vnl". 123 

Vriii" n*-rvnri’N 
\',i7i ins iii/"faf ns. 227 

\'.Mko.-!r, on Airnid. 106 ; r.u JJolirfnH, 
25 ; Siphon*. jiliora. 230 ; on Strhfi 
niiiintn, 20 ; **Ti tirinirial ^<rnneIlts of 
l.#-. th'<, ]8»5 
V, r mi hn i/i'jini'i, 4S1 

2 s 
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\'i'nni]isylla dlahint^ 523, 52<5 
Verson, oil rudiments of \vin^6s, d‘2S 
Vertebrates, larvae <»f Di])tera, attaekiiij;;, 
nOG, niO, 512, 514, 511, 517, 520; 
tiek-lleas on, 52G 

1V.S7>^*, nests of, 79, S2 ; I'. <> ust rittru, 81, 

88 ; b. rndiro^ <S1 ; V. i/rnnanirti, 79 
\'esj)idae, 78 

Vi^•i{)arolls, Aphids, 588 ; fly, 500, 511, '■ 
518, 518 f. ; moths, 480 ; Staphylinidae, j 
227 

Voice — see Son;^, Soiind-ori^ans, Stridula- 
tion 

VolucAila, 500 ; 15 fniinftyhf us, 441 

Wanner, on morpholof<y of Ileas, 523 n. ; 

on paedogenesis, 400 
Walker, J. J., on I/ulohah’s, 552 
Wallace, on lliglit of 1 Icsj)erii<lae, 304 
WaiTsini^diam, Lord, on Tortricidae, 427 
Walter, on mouth of Lejiitloiilera, 308, 

Wandering ants, 175 f. 

Wanzenspritze, 530 

Wasmann, on AntsVnest Insects, 181 n., 
183 ; on Liuueu/iusK, 142, 220 ; on 
Weisniann, 143 
Wasps, 71 f. 

Wasps’-nest, beetle, 235 ; Insect, 20S 
\\' ate r - sc.o r p i o n , 5 0 3 
Wax, 05, 575, 570, 507 
Wax-glands, 589 
Wax-hairs, 580 

Wedde, on mouth of Hemiptera, 635 

Weeping-trees, 577 

Weevil, biscuit-, 247 ; pea-, 277 

Weinland, on halteres, 448 

Wet- and dry-season forms, 330) 

Whirligig-beetle, 21 5 

White wax, 570, 597 

Whittell, on Pi’fopaeus and jAirnulu, 117 

Wielowiejski, on lumiiions organs, 250 

Wing-cases, of beetles, 180, 270 


Wing, of bugs, 539; of Dir^.* , 447 ; 
of Lepido])tera, 315 f. ; <leveloi)..ient ot, 
328 ; structure of, 329 
W irigless —see A t>terous 
Wingless and winged Aphids, 584 
Wing-Iiervnres — see Nervures 

Wing-ril), 330, 333 

Wing- veins ■ see Nervures 

Winter-gnats, 473 

Winter-moth, 411 

Winter-mother, 686 

Wire-worm, 258 

Wood-ant -see Fm'unrd rujti 

Wood-leopard moth, 309, 395 

Woodpe-'ker, Diptera in, 500 

Workers, 51, 00, 07, 79, 85, 132, 140 

Worm-eaten furniture, 248 

XuiifJiui'/>i/lif slrd.m t lira , jiarasite ot, 521 

'522 

I .\t'//<>S, 303 ; X. rossii, 299, 301 
Xssfohiuill,, d/fS 

Xi/lorojxf, 32, 34, 70 ; submentnm of, 14 
A’, rhlortipftrn, 34 ; A. rtoh/cfif, -13 
I Xt/fodi/dosis, 458, 459 
Xylophagidae, 479 
Xylopliaginae, 480 
Xylo])hilidae, 200 
Xyh't I'upes yiifi’Du, 199 

^'el low- fever -lly, 404 
Vi'/iuus, 558 
V'oung carried, 550 
Vucea-moth, 432 

Zuhrus, 205 
Zudhu uiiunf, 666 
Zdotjifiiu. stuccfi'i, -390 
Zouiosrs 290 
Zfvxeru aesruli, 309, 395 
Zeiizeridai*, 395 

Zygaeiiidae, 388, 390, 3'J d, d!l'/ 
Zuy'm, 253 
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